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Flood  Losses 


Extent  and  Character  of  the  Flood  Area 


The  areas  of  Quincy  subject  to  flooding  by  Town  Brook  which  would  be 
protected  by  the  proposed  project  are  the  Brook  Road  Pool,  the  Shopping 
Center  Pool,  and  the  Bigelow  Street  Pool.  An  overflow  area  map  has  been 
included  in  Appendix  D  showing  the  flood  limits  for  the  reference  flood  (1968) 
and  for  the  standard  project  flood.  There  are  three  geographic  areas  or  flood 
pools  discussed  in  the  economics  section  of  this  report.  The  flood  pools  were 
established  based  upon  hydrologic  data  gathered  at  specific  index  stations.  The 
Brook  Road  Pool  covers  the  length  of  Brook  Road  and  extends  to  Granite  Street 
on  the  east.  To  the  west  it  reaches  Intervale  Street  and  Water  Street.  The 
Shopping  Center  Pool  is  that  portion  of  the  central  business  district  bounded  by 
Parkingway  Road,  School  Street,  and  Hancock  Street.  The  Bigelow  Street  Pool 
constitutes  the  area  between  Bigelow  Street  and  Elm  Street  north  to 
Washington  Street,  including  Miller  Stile  Road. 

Three  other  flood  pools  suffer  losses  from  flooding  by  Town  Brook:  the 
Braintree  Pool,  the  Centre  Street  Pool,  and  the  Town  River  Pool.  The 
Braintree  Pool  is  the  area  of  Lakeside  Drive,  Howie  Street  and  Walnut  Street. 
The  Centre  Street  Pool  includes  Centre  Street  and  is  bounded  by  Liberty 
Street,  Penn  Street  and  Columbia  Street.  The  Centre  Street  Pool  includes  the 
Raytheon  complex  and  the  new  MBTA  station  currently  under  construction. 

The  Town  River  Pool  is  the  last  pool  before  Town  Brook  empties  into  the  bay. 

Three  pools  are  not  included  in  the  economic  analysis.  The  Braintree  Pool 
and  the  Centre  Street  Pool  will  be  protected  from  flooding  by  the  work 
currently  under  construction  by  the  MDC.  The  Town  River  Pool  suffers 
minimal  losses  from  Town  Brook  flooding,  but  does  experience  tidal  flooding. 
The  amount  of  losses  will  not  change  from  project  implementation. 

The  project  area  is  characterized  by  low-to-middle  income  residential 
neighborhoods,  and  by  areas  of  industrial  and  commercial  land  use.  The  Brook 
Road  Pool  is  primarily  residential.  There  are  industrial  activities  bordering 
upon  the  Center  Street  Pool  and  commercial  activities  bordering  the  Shopping 
Center  Pool.  Residential  structures  appear  at  the  Bigelow  Street  Pool  mixed 
with  commercial  activities  in  the  area  bordering  the  Shopping  Center  Pool. 


Table  1 


Number  of  Structures  within  the  SPF 
Flood  Ptain  by  Property  fype  and  becade* 

Area/Property  Type  Residential  Commercial  Industrial 


Brook  Road  Pool 
Shopping  Center  Pool 
Bigelow  Street  Pool 
TOTAL 


135  **29  7 

1  60 

69  6  2 

205  95  9 


Public 


1 

2 

3 


*Quincy  is  a  densely  settled  urban  area.  The  flood  plain  is  completely 
developed.  No  changes  in  present  zoning  regulations  are  anticipated  and  it 
is  assumed  that  the  future  will  see  replacement  of  structures  with  similar 
activities. 


**One  apartment  building  is  planned  for  construction  on  vacant  land  in  the 
Brook  Road  Pool.  This  is  discussed  in  the  Economics  Appendix  I  (pp  15-16). 


Table  2 

Depth-Damage  Information  for  Sample  Structures* 

Commerical  structure;  2  story  building  with  basement,  appraised  value  of 
$580,000  not  including  contents,  17,000  sq.  ft. 

0  +1  +2  +3  +4  +5  +6 

. . . . .  . . . . . . $68,060"  ■  $To5,ooo  $113,060 


Commercial  structure:  1  story  building  with  basement,  appraised 
$76,000  not  including  contents,  2,000  sq.  ft. 


0 

+1 

+2 

+3  +4 

+5 

$5,000 

$10,00 

$14,000 

$15,000  $19,000 

$20,000 

Residential  structure: 

approx,  value  $50-70,000,  Cape  Cod 

-1 

0 _ 

+1 

_  +2  +3  . 

$4,500 

$5,300 

$5,500  $12,500 

Residential  structure; 

approx,  value  $40-60,000,  2  family 

-1 

0 

+  1 

+2  +3 

$3,000 

$3,600 

“^5306  $9306 

*Depth-damage  information  for  sample  structures  was  not  used  to  compute 
losses  for  the  economic  analysis.  This  information  is  included  to  illustrate 
typical  damages  for  typical  structures  in  the  Town  Brook  flood  pleun. 
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Damage  Surveys 

A  detailed  damage  survey  was  conducted  by  damage  analysts  of  the  NED 
in  1970  and  a  complete  on-site  update  study  was  performed  in  the  latter  part  of 
1979.  The  survey  consisted  of  a  property-by-property  canvas  of  all  structures 
in  the  flood  plain  as  defined  by  the  highwater  lines  and  all  adjacent  properties 
up  to  elevations  of  three  feet  higher  than  the  reference  flood  (1968  flood).  The 
damage  analysts  made  their  own  assessment  of  potenticd  flood  losses  and 
verified  them  with  some  of  the  property  owners.  Knowledgeable  property 
owners  were  consulted  when  available.  Further  damage  studies  were  conducted 
in  1980  where  needed  to  include  structures  within  the  SPF  flood  plain  but  only 
subject  to  flooding  at  depths  greater  than  three  feet  higher  than  the  reference 
flood. 


The  damage  survey  evaluated  physical  damages  to  buildings  and  contents 
as  well  as  nonphysical  losses,  and  the  emergency  costs  associated  with  a  flood, 
including  the  costs  of  temporary  shelter  and  subsistence.  Estimates  were  also 
made  for  stages  below  the  reference  flood  level  as  well  as  the  stage  at  which 
damage  would  begin. 

Recurring  Losses 


The  recurring  losses  are  estimated  in  Table  2  and  Table  3  for  the  1968 
reference  flood,  the  100  year  flood,  and  the  SPF/300  year  flood.  The  recurring 
losses  are  broken  down  by  zone  and  by  type  of  loss.  The  recurring  losses  for  a 
flood  stage  elevation  equivalent  to  the  1968  event  would  be  $2,770,000  (April 
1980  price  level).  The  recurring  losses  for  the  100-year  event  are  approxi¬ 
mately  $13,^t70,000  and  for  the  SPF  recurring  losses  are  estimated  to  be 
$2«>,860. 

The  recurring  losses  for  the  reference  flood  (1968)  are  distributed  among 
the  three  flood  pools  as  follows:  Brook  Road  14  percent;  Shopping  Center  23 
percent;  and  Bigelow  Street  63  percent.  The  distribution  for  the  100  year  event 
is  Brook  Road  Pool  1 3  percent;  Shopping  Center  Pool  7 1  percent;  and  Bigelow 
Street  Pool  16  percent.  The  distribution  of  losses  for  the  SPF  is  Brook  Road 
Pool  37  percent;  Shopping  Center  Pool  48  percent;  and  Bigelow  Street  Pool  15 
percent. 

The  recurring  losses  for  the  reference  flood  are  distributed  by  type  of 
loss:  commercial  62  percent,  industrial  2  percent,  residential  35  percent,  and 
public  1  percent.  The  distribution  for  the  100  year  event  is  commercial  82 
percent;  residential  15  percent;  and  public  1  percent.  The  distribution  for  the 
SPF  is  commercial  62  percent;  industrial  6  percent;  residential  31  percent;  and 
public  1  percent. 

The  12'  tunnel  eliminates  99  percent  of  the  recurring  losses  for  the 
reference  flood,  90  percent  of  the  recurring  losses  for  the  100  year  event,  and 
45  percent  of  the  recurring  losses  for  the  SPF. 
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Table  3 


Recurring  Losses  by  Zone  and  Property  Type* 

($1,000) 


Residential 

Commercial 

Industrial 

Public 

Total 

Brook  Road  Pool 

Reference  flood 

330 

23 

42 

395 

100-Year  Flood 

1,121 

294 

256 

- 

1,671 

Standard  Project  Flood 

5,820 

1,993 

1,429 

- 

9,242 

Shopping  Center  Pool 

Reference  Flood 

2 

633 

- 

- 

635 

100-Year  Flood 

5 

9,615 

- 

. 

9,620 

Standard  Project  Flood 

5 

11,955 

- 

- 

11,960 

Bigelow  Street  Pool 

Reference  Flood 

629 

1,066 

5 

40 

1,740 

100-Year  Flood 

957 

1,153 

10 

54 

2,174 

Standard  project  Flood 

1,999 

1,441 

137 

80 

3,657 

Total 

Reference  Flood 

961 

1,722 

47 

40 

2,770 

100- Year  Flood 

2,083 

11,062 

266 

54 

13,465  (13,470)  approx, 

Standard  project  Flood 

7,829 

15,389 

1,566 

80 

24,859  (24,860)  approx, 

Annual  Losses 


The  total  annual  losses  are  $2,062,000,  the  distribution  by  zone  is  Brook 
Road  Pool  1 1  percent;  Shopping  Center  Pool  78  percent;  and  Bigelow  Street 
Pool  11  percent. 

The  12'  tunnel  eliminates  96  percent  of  the  annual  loss  and  the  8'  tunnel 
eliminates  77  percent  of  the  annual  losses. 

Table  U 

Total  Annual  Losses  Under  the  Without  Condition 

Brook  Road  Pool  227,000 

Shopping  Center  Pool  1,616,000 

Bigelow  Street  Pool  219,000 

Total  2,0-62;00U 


♦Losses  by  decade  are  not  shown.  No  significant  change  in  future  losses  is 
expected. 
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Trends  of  Development 


Development  in  the  Town  Brook  flood  plain  is  discussed  in  more  detail 
under  the  future  "without"  condition.  The  flood  plain  is  developed  nearly  to 
potential  at  the  present  time.  Two  maps  are  included  on  Plates  A1  and  A2 
showing  generalized  land  use  and  the  existing  zoning  pattern.  The  land  use 
patterns  are  expected  to  remain  substantially  unchanged  in  the  future.  There 
is  one  4-acre  lot  of  vacant  land  in  the  flood  plain.  Any  new  activities  that 
would  locate  in  the  flood  plain  would  most  likely  replace  existing  activities  of 
the  same  kind.  Major  urban  renewal  is  considered  likely,  concentrating  upon 
the  downtown  area.  This  is  discussed  in  the  Economic  Appendix  I  under  future 
benefits. 
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SOCIAL  ASSESSMENT 


I.  Introduction 


The  purpose  of  this  report  is  to  identify  and  assess  the  social  and 
economic  impacts  associated  with  a  local  protection  project  at  Town  Brook  in 
Quincy,  Massachusetts.  The  feasibility  study  report  includes  four  socio¬ 
economic  elements:  a  description  of  the  base  or  existing  condition,  a 
projection  and  description  of  the  without-project  condition,  an  assessment  of 
a  full  array  of  alternatives,  and  an  accounting  of  the  contributions  of  the 
detailed  plans  to  social  well-being. 

The  study  area  has  generally  been  defined  as  the  city  of  Quincy,  so  most 
data  presented  are  city-wide.  Where  possible,  data  more  specific  to  the  areas 
immediately  surrounding  Town  Brook  have  been  provided.  Although  Old 
Quincy  Reservoir,  which  is  part  of  the  selected  plan,  is  located  in  Braintree, 
Braintree  was  not  expected  to  be  significantly  affected  and  was  not 
considered  part  of  the  study  area.  Nonetheless,  a  section  describing  the  area 
immediately  surrounding  the  reservoir  has  been  included  and  impacts  there 
have  been  assessed. 

II.  The  Study  Area 


A.  Population 


The  U.S.  Census  recorded  the  1975  population  of  Quincy  as  91,494. 
Quincy  has  shown  continuous  growth  since  1920.  The  largest  periods  of 
growth  were  between  1920  and  1930,  when  the  population  increased  50.4 
percent,  and  1949  and  1950  when  a  10.6-percent  increase  occurred.  Data  are 
not  yet  available  for  1980,  but  the  first  5  years  of  the  past  decade  have 
increased  by  4  percent.  Since  1950,  growth  within  Quincy  has  been  slower 
than  the  growth  experienced  within  the  Boston  Standard  Metropolitan 
Statistical  Area  (SMSA)  and  the  State  of  Massachusetts.  This  information  is 
displayed  in  Table  5. 

TABLE  5 

POPULATION  DATA 

Quincy  % 

Change  from 


preceding 

Boston  SMSA 

Massachusetts 

// 

decade 

if 

%  chg. 

if 

%  chg 

1975 

91,494 

4.0 

2,890,368 

-0.3 

5,812,489 

2.2 

1970 

87,966 

0.6 

2,899,101 

7.9 

5,689,170 

10.5 

1960 

87,409 

4.3 

2,688,083 

8.6 

5,148,578 

9.8 

1950 

83,835 

10.6 

2,476,191 

9.3 

4,690,514 

8.7 

1940 

75,810 

5.3 

2,264,759 

2.0 

4,316,721 

1.8 

1930 

71,983 

50.4 

2,219,629 

15.9 

4,249,614 

10.3 

1920 

47,876 

1,914,642 

3,852,356 
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The  Census  Bureau  has  divided  the  city  of  Quincy  into  twelve  census 
tracts  for  which  it  has  compiled  demographic  data.  Four  tracts,  4177,  4179, 
41S0,  and  41Si,  approximate  the  project  area  and  had  a  1^70  population  as 
follows: 


4177 

7,324 

4179 

8,452 

4180 

10,928 

4181 

6,726 

These  tracts  total  33,490,  or  38.1  percent  of  Quincy's  total  population. 
By  age  group,  these  four  tracts  have  a  greater  proportion  of  their  population 
in  the  65  and  over  group  than  in  the  city  as  a  whole,  and  a  smaller  proportion 
under  the  age  of  20.  Population  by  age  group  for  the  four  tracts  and  city  are 
presented  in  Table  6. 


TABLE  6 

POPULATION  BY  AGE  GROUP 
Tracts  4177,  4179 

4180,  4181  Quincy 


Group 

// 

% 

// 

% 

Under  5 

2,615 

7.8 

7,125 

8.1 

5-9 

2,453 

7.3 

7,371 

8.4 

10-14 

2,539 

7.6 

7,830 

8.9 

15-19 

2,519 

7.5 

7,389 

9.4 

20-24 

2,947 

8.8 

7,523 

8.6 

25-34 

3,919 

11.7 

9,856 

11.2 

35-44 

3,080 

9.2 

8,679 

9.9 

45-54 

4,143 

12.3 

10,610 

12.1 

55-64 

3,996 

11.9 

9,618 

10.9 

65  and  over 

5,362 

16.0 

11,965 

13.6 

Total 

Source:  1970  U.S. 

B.  Housing 

33,573 

Census 

100.1 

87,966 

100.1 

Residential  use  accounts  for  the  largest  proportion  of  developed  land.  In 
1970,  Quincy  had  a  total  of  29,050  year-round  housing  units.  Close  to  50 
percent  of  the  structures  were  one-family  dwelling  units,  23  percent  were 
two-family  homes,  and  the  remainder  were  multi-family  structures.  More 
than  50  percent  were  owner-occupied. 


About  40  percent  (11,904)  of  the  city's  year-round  housing  units  are 
located  within  the  four  census  tracts  that  approximate  the  study  area.  More 
than  50  percent  of  these  (51.6)  are  renter  occupied,  46.2  percent  are  owner 


occupied,  and  the  remainder  are  vacant.  Of  these  structures  within  the  study 
area  35.5  percent  are  one-feimily  units.  At  the  other  extreme,  5.6  percent 
have  50  or  more  dwelling  units.  Table  7  presents  the  total  breakdown  of  units 
per  structure. 

Table  7 

Housing  in  Census  Tracts 
4177,  4179,  41S0,  41&i,  in  Quincy 


Units  in 

Structure 

//  Structures 

%  of  Total 

1 

4,221 

35.5 

2 

3,444 

28.9 

3  and  4 

2,176 

18.3 

5  to  49 

1,393 

11.7 

50  or  more 

670 

5.6 

TOTAL 

11,904 

100.0 

So  iree:  1970  U.S.  Census 
C.  Economy 
1.  Industry 

Historically,  Quincy  has  been  a  manufacturing  community  and  most  of 
the  major  employers  in  the  city  are  still  manufacturing  companies.  The 
largest  single  employer  is  General  Dynamics,  one  of  the  Nation's  most 
important  shipbuilding  facilities.  Raytheon  and  North  American  Rockwell's 
Boston  Gear  Works  also  account  for  sizable  numbers  employed  in  the 
manufacturing  sector.  Although  manufacturing  still  has  a  predominant  role  in 
the  economy,  its  importance  has  lessened. 

Data  gathered  by  the  State  Division  of  Employment  Security  can  provide 
some  perspective  of  the  Quincy  economy  by  comparing  Quincy  industry  by 
employment  statistics  for  1967  and  1977. 


Table  3 

Employment  by  Industry 
Quincy,  19^0 


%  of  %  of  %  chg. 


Sectors 

1967 

total 

1977 

total 

1967-1977 

Agric.,  Forestry 

22 

0.1 

9 

0.1 

-59.1 

Fisheries 

Mining 

8 

0.1 

20 

0.1 

150.0 

Construction 

1,692 

5.0 

1,268 

4.5 

-25.1 

Manufacturing 

16,641 

48.8 

9,223 

32.6 

-44.6 

Trans.,  Comm., 

1,632 

4.8 

1,020 

3.6 

-37.2 

Utilities 

Wholesale/Retail 

10,318 

30.3 

8,260 

29.2 

-19.9 

Trade 

Finance,  Insurance, 

1,331 

3.9 

3, 555 

12.6 

167.1 

Real  Estate 

Services 

2,434 

7.1 

4,911 

17.4 

101.8 

TOTAL 

34,077 

100.0 

28,266 

100.0 

-17.1 

Source;  Massachusetts  Division  of  Employment  Security 

Along  with  the  declining  employment  in  the  manufacturing  sector, 
substantial  decline  also  occurred  in  the  construction,  wholesale/retail  trade, 
and  transportation/communication/utilities  sectors.  Although  wholesale/- 
retail  trade  showed  a  20  percent  decrease  in  employment  over  this  period,  it 
still  maintained  almost  a  30  percent  contribution  of  number  employed, 
following  manufacturing  as  the  second  largest  employing  sector  in  Quincy. 

The  wholesaling  portion  of  this  sector  is  stabilized  by  Quincy's  role  as  a 
distribution  center  for  the  South  Shore. 

Significant  increases  in  employment  were  noticed  in  the  finance/insur¬ 
ance/real  estate  and  services  sectors.  However,  these  gains  were  not  great 
enough  to  offset  an  overall  decline  in  employment  of  17  percent  between  1967 
and  1977.  The  increases  in  employment  in  the  finance/insurance/real  estate 
and  services  sectors  resulted  from  two  large  development.  State  Street  South 
and  the  Kemper  Insurance  complexes. 

2.  Labor  Force 


Quincy's  total  labor  force  averaged  43,605  persons  in  1979.  This  ranged 
from  a  low  of  42,275  in  November  to  a  high  of  44,296  in  January.  The 
unemployment  rate  averaged  5.5  percent  in  Quincy  in  1979.  This  compares  to 
an  average  unemployment  rate  of  5.2  for  the  Boston  SMSA  and  5.6  for  the 
State  of  Massachusetts. 


The  1970  Census,  although  categorizing  a  smaller  labor  force  than  that 
of  1979,  does  provide  a  general  idea  of  some  of  the  major  occupations  in  the 
Quincy  work  force.  The  largest  occupational  grouping  represented  in  the  1970 


statistics,  clerical  and  kindred,  composed  25  percent  of  the  labor  force.  This 
group  was  followed  by  craftsmen,  foremen,  and  kindred  with  1 5.8  percent 
professional,  technical,  and  kindred  with  15.5  percent  and  s^^rvice  workers 
with  12.0  percent.  The  remiuning  occupational  categories  are  listed  in  Table 
9. 


Table  9 

Occupations  of  Quincy 
Residents,  19^0 


Occupations 

» 

96  of  total 

Prot.,  Tech.,  &  Kindred 

5757 

- 7373“ 

Managers  &  Administrators 

2,893 

7.8 

Sales  Workers 

3,139 

8.4 

Clerical  and  Kindred 

9,290 

25.0 

Craftsmen,  Foremen  and  Kindred 

5,868 

15.8 

Operatives 

4,386 

11.8 

Laborers 

1,252 

3.4 

Farmers  and  farm  managers 

50 

0.1 

Service  workers 

4,472 

12.0 

Private  household  workers 

94 

0.3 

TOTAL: 

377197 

100.1 

Source:  U.S.  Census 

As  indicated  above,  most  of  Quincy's  labor  force  holds  blue  collar 
positions.  A  report  entitled  "3ob  Opportunities  in  Quincy"  describes  Quincy  as 
"the  classic  middle-class  working  community."  This  report  also  indicates  that 
about  half  the  residents  work  outside  Norfolk  County  and  about  two-thirds  of 
these  work  in  Boston. 

Land  Use 


1.  General  Characteristics 


Land  use  data  generated  in  1971  for  the  McConnell  remote  sensing 
studies  indicated  that  residential  uses  represented  the  largest  category  in 
Quincy,  accounting  for  35.1  percent  of  Quincy's  land  area.  McConnell  also 
had  collected  data  in  1951,  permitting  comparison  land  use  changes  for  the 
20-year  period.  This  information  is  given  in  Table  10. 
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Table  !0 

Land  Use,  Quincy 


Uses 

1971 

% 

1951 

% 

%  Chg. 

Residential 

3,769 

35.1 

4,019 

37.4 

-6.2 

Commercial 

467 

4.3 

311 

2.9 

50.2 

Industrial 

500 

4.6 

217 

2.0 

130.4 

Transportation 

318 

3.0 

248 

2.3 

28.2 

Open  &  Public 

430 

4.0 

198 

1.9 

117,2 

Forest 

3,586 

33.4 

4,129 

38.4 

-13.2 

Agriculture/Open 

372 

3.5 

629 

5.9 

-4n.9 

Wetland 

806 

7.5 

1,001 

9.3 

-19.5 

Mining/Waste  Disposal 

256 

2.4 

- 

-- 

— 

Outdoor  Recreation 

248 

hi 

—  - 

TOTAL 

10,7‘^2 

100.1 

10,7  52 

100.0 

0.0 

Source:  William  P.  McConnell,  Remote  Sensing;  20  years  of  Change  in  Norfolk 

County,  Massachusetts,  Massachusetts  Agricultural  Cxperlment  Station 
Research  bulletin,  Amherst,  Mass. 

I'our  land  use  categories  lost  acreage  over  the  20-year  period. 
Agriculture/open  decreased  by  40.9  percent  wetlands  by  19.5  percent,  forest  by 
13.2  percent,  and  residential  by  6.2  percent.  Those  uses  showing  the  greatest 
increases  were  industrial  with  130.4  percent  additional  acreage  and  public/open 
with  a  1 17.2  percent  increase.  By  1971,  commercial  acreage  had  increased  by 
one-half  of  the  1951  acreage,  reaching  a  total  of  467  acres. 

As  indicated  above,  residential  use  predominates  the  developed  acreage  in 
Quincy.  Because  almost  a  third  of  Quincy  is  in  the  Blue  Hills  Reservation  in 
the  southwestern  portion  of  the  city,  residential  de'velopment  is  concentrated  in 
the  north  and  northeast  sections.  Industrial  and  commercial  uses  appear  to  be 
scattered  within  these  residential  areas.  The  greatest  concentrations  of 
industr  ial  development  have  occurred  around  Town  River  Bay  and  along  the 
Penn  Central  Railroad  tracks.  A  large  area  bordering  the  Blue  Hill  Reservation 
is  devoted  to  quarrying  activities.  The  most  significant  commercial 
development  is  Quincy  Center  in  the  area  of  Granite,  Hancock  and  Washington 
Streets.  Other  commercial  uses  are  scattered  along  major  roadways,  including 
the  Southern  Artery  and  Quinry  Avenue. 

2.  Flood  Prone  Areas 


During  floods,  water  is  stored  in  six  "pools”  that  form  along  Town  Brook 
from  the  Old  Quincy  Reservoir  to  Town  River  Bay.  These  pools  have  been 
identified  in  the  report.  Four  of  these  pools  are  within  the  project  area  being 
considered  by  the  Corps.  They  are  Brook  Road  Pool,  Shopping  Center  Pool, 
Bigelow  Po*d  and  Town  Rivei  IVaol. 
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Brook  Road  Pool 


The  Brook  Road  Pool  covers  almost  the  entire  length  of  Brook  Road.  To 
the  east  of  Brook  Road  the  pool  reaches  the  backyards  of  properties  fronting 
Granite  Street.  On  the  west  the  pool  encompasses  Intervale  Street  (from  its 
junction  at  Brooks  Avenue  and  Brook  Road)  and  includes  areas  north  and  south 
of  Water  Street.  Approximately  110  structures  lie  within  the  Brook  Road  Pool, 
some  90  percent  of  which  are  homes.  These  homes  are  a  mixture  of  one  and 
two-family  dwellings,  with  a  handful  of  buildings  having  six  or  more  units 
per  structure.  The  remaining  structures  are  commercial  and  industrial 
estalishments  such  as  a  sheet  metal  company,  a  rubber  company,  an  auto  repair 
service,  monument  sales,  and  a  variety  store.  Also  within  this  flood  pool  are 
some  playing  fields. 

Shopping  Center  Pool 

The  Shopping  Center  Pool  encompasses  the  triangle  bounded  by  Parking 
Way,  School  Street  and  Hancock  Street  within  the  central  business  district. 
During  severe  flooding,  water  is  likely  to  reach  the  opposite  side  of  Hancock 
Street  as  well.  Because  the  brook  runs  underground  for  much  of  its  length, 
particularly  within  this  area,  there  is  limited  surface  flooding.  Generally  this 
flooding  is  restricted  to  parking  areas,  sidewalks  and  streets.  The  flooding 
experienced  by  the  stores,  shops  and  buildings  there  is  due  to  backwater  from 
Town  Brook,  and  backup  of  foundation  drains  and  is  confined  to  basements.  The 
structures,  predominantly  commercial  establishments,  number  close  to  60  and 
make  up  the  main  downtown  shopping  section  in  Quincy.  The  MBTA  station  is 
also  prone  to  flooding  problems. 

Bigelow  Street  Pool 


The  Bigelow  Street  Pool  generally  extends  from  the  junction  of  Bigelow 
and  Elm  Streets  and  lies  between  these  two  streets  as  each  runs  northerly  to 
Washington  Street.  Most  of  Miller  Stile  Road  is  also  inundated.  Under  severe 
flooding,  about  50  properties  on  both  sides  of  Bigelow,  extending  through  to 
Revere  Street,  are  damaged.  These  are  mostly  one  and  two-family  dwellings 
and  a  few  commercial  establishments  which  lie  on  the  fringe  of  the  downtown 
area. 

Town  River  Pool 


Town  River  Pool  is  the  last  pool  along  Town  Brook  before  it  empties  into 
Town  River  Bay.  The  flood  prone  area  has  no  structural  development,  but 
severe  floods  may  reach  some  homes  along  the  fringe  of  the  pool.  Basically, 
this  flood  pool  consists  of  wetlands  and  a  playing  field. 

3.  The  Quincy  Reservoir  Area 


The  Old  Quincy  Reservoir  is  located  within  a  residentied  area  in 
Braintree,  about  a  half  mile  from  the  Quincy  border.  When  the  capacity  of  the 
reservoir  and  the  spillway  is  exceeded,  the  water  seeks  an  outlet  along  Lakeside 
Drive  and  flows  to  the  Howie  and  Walnut  Streets  neighborhood.  Some  ponding 
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occurs  that  threatens  the  Lakeside  School  on  Lakeside  Street  and  homes  in  the 
area.  These  residences  are  one-family  dwelling  units  on  quarter-acre  lots. 

111.  The  Without  Project  Condition 

A.  Population  Projections 

Population  projections  prepared  by  the  Office  of  State  Planning  indicate 
that  Quincy  will  continue  to  grow,  reaching  a  population  of  95,500  by  1990  and 
remaining  at  that  level  through  the  year  2000.  This  is  a  percent  increase 
over  Quincy's  1975  population.  Projections  beyond  2000  were  not  available. 
Increases  in  population  are  expected  to  result  from  a  continued  migration  of 
people  from  Boston,  more  specifically  South  Boston  and  Dorchester,  who  desire 
a  more  suburban  area  with  good  accessibility  into  Boston.  It  is  expected  that 
new  housing  to  accommodate  an  increased  population  would  take  the  form  of 
multifamily  units.  Most  likely  these  would  be  located  near  MBTA  stations  for 
easy  commuting  into  Boston. 

B.  Economic  Trends 

Available  employment  projections  for  Quincy  indicate  that  employment  in 
1985  could  total  anywhere  from  36,200  to  38,200.  The  Metropolitan  Area 
Planning  Council  has  prepared  projections  tl^rough  the  year  2000,  which 
indicate  that  Quincy's  employment  could  reach  39,000  by  that  time.  Of  this 
number,  9,000  would  be  employed  in  the  manufacturing  sector. 

The  most  recent  trends  experienced  within  the  industrial  sectors  are 
expected  to  continue.  Overall  employment  in  the  manufacturing  sector  would 
continue  to  be  controlled  by  General  Dynamics  and  the  other  large  companies; 
and  employment  in  the  services  sector  would  increase,  especially  in  business, 
legal,  health,  and  social  services.  More  opportunities  are  also  anticipated  in 
the  finance/industrial/real  estate  and  the  wholesale/retail  trade  sector. 
Basically,  then,  Quincy  is  expected  to  experience  an  overall  decline  of  an 
economy  dominated  by  manufacturing  and  the  growth  of  suburban-type  services 
and  office- related  activities. 

C.  Future  Growth  and  Development 


Quincy's  "Local  Growth  Policy  Statement"  prepared  for  the  Office  of 
State  Planning,  provides  some  general  indications  of  the  direction  Quincy  most 
likely  will  take  in  terms  of  future  development  and  also  what  direction  its 
residents  would  like  to  see  the  city  take. 

A  few  overriding  goals  that  seem  to  be  reflected  in  most  of  Quincy's 
policies  are  a  continuation  of  current  "controlled  growth"  in  land  use 
development,  expansion  of  the  city's  overall  economic  base,  and  preservation  of 
neighborhood  identity  and  quality  housing  stock. 

Basically,  the  city  has  been  moving  in  a  positive  direction.  While  many  of 
the  country's  older  city  renters  have  lost  their  viability  and  self-subsistence, 
Quine  ,  has  been  able  to  maintain  a  stable  base.  Several  activities  are 
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underway,  some  in  planning  and  some  already  under  construction,  to  promote 
the  viability  of  Quincy.  Development  activities  currently  are  directed  toward 
the  revitalization  and  rehabilitation  of  the  central  business  district  as  well  as 
the  smaller  commercial  districts  scattered  throughout  the  city. 

The  largest  development  project  being  considered  is  a  large  retailing/- 
office/hotel  complex  which  would  be  built  in  the  central  business  district.  To 
allow  better  access  to  the  area.  Revere  Road  would  be  extended  in  a  north¬ 
westerly  direction  by  the  proposed  Crosstown  Connector. 

The  retailing  portion  of  the  mall  would  include  two  anchor  tenants.  A 
number  of  small  shops,  restaurants  and  cinemas  are  expected  to  lease  the 
remaining  space.  The  proposed  hotel  wold  be  located  on  the  Parking  Way. 

Plans  indicate  a  200-room  hotel  with  banquet  and  function  room  facilities,  a 
restaurant  and  lounge.  Some  office  space  may  also  be  provided  within  the 
retailing  portion  of  the  complex  with  direct  access  from  Hancock  Street. 

Improved  transportation  routes  are  an  essential  element  to  the  success  of 
the  downtown  revitalization.  A  Crosstown  Connector,  as  mentioned  earlier,  is 
proposed  for  construction.  It  would  extend  southeasterly  from  Granite  Street 
behind  the  mall  complex  joining  Revere  Road.  Another  proposed  route  that 
would  provide  better  access  into  and  through  the  downtown  is  the  Upland  Road 
Extension.  It  would  provide  access  from  Routes  3  and  1 28  through  the 
downtown  area  to  Upland  Road. 

Quincy  takes  an  active  role  in  securing  Community  Development  Block 
Grants  (CDBG)  from  the  U.S.  Department  of  Housing  nd  Urban  Development. 
The  city  is  now  in  its  sixth  year  of  participation  in  the  CDBG  program  and  its 
efforts  to  revitalize  commercial  areas  and  rehabilitate  deteriorating  housing. 
Portions  of  three  strategic  areas  sited  in  the  city's  latest  grant  proposal  for 
funds  between  1  July  1980  and  30  June  1981  are  part  of  the  Town  Brook  project 
area;  the  Southwest  Neighborhood  Strategy  Area,  the  South  Quincy 
Neighborhood  Strategy  Area,  and  the  Commercial  Zone  Revitalization  area. 

The  Commercial  Zone  Revitalization  Area  Project  encompasses  the 
central  business  district  and  is  aimed  at  revitalizing  the  deteriorated  and 
blighted  conditions  within  the  CBD.  It  would  be  implemented  with  the  other 
projects,  currently  underway,  as  described  above.  The  project  specifically  is 
seeking  funding  assistance  to  complete  the  preparation  of  engineering  design 
plans  and  construction  bid  documents  for  the  proposed  extension  of  Upland 
Road.  Funding  assistance  for  the  CBD  Shorefront  Rehabilitation  Grant 
Program  for  these  individuals  who  undertake  rehabilitation  work  of  the 
commercial  properties  is  also  being  sought  under  this  project. 

The  Southwest  Neighborhood  Strategy  Area  Project  involves 
improvements  to  the  neighborhood's  housing  stock  and  public  services.  More 
specifically,  there  are  home  rehabilitation  grants,  loans,  and  physiccil 
assistance.  The  public  services  funding  assistance  is  requested  for  operational 
expenses  of  the  Elderly  Outreach  Program  and  the  Mental  Health  Outreach 
Program.  Along  with  home  rehabilitation  grants  and  loans,  the  South  Quincy 
Neighborhood  Strategy  Area  Project  involves  funds  for  public  works 


improvements,  surfacing  of  streets,  construction  and  reconstruction  of 
sidewalks,  and  tree  planting.  Funds  for  the  rehabilitation  of  the  Bradford 
Street  Playground  are  also  requested. 

A  number  of  CDBG  funded  planning  activities  are  scheduled  within  the 
study  area.  It  is  expected  that  both  the  program  and  Quincy's  participation  will 
continue. 

D.  Future  Flood  Hazard 


New  development  in  the  flood  plain  would  increase  runoff  rates  and 
flooding  in  the  Town  Brook  watershed.  The  new  transportation  facilities  being 
planned  and  constructed  in  the  watershed  would  have  a  significant  impact  on 
the  area.  These  include  the  new  MBTA  station  and  parking  garage,  a  new 
highway  interchange  to  Routes  3  and  128,  and  new  connector  roads  to 
downtown  Quincy.  As  part  of  the  new  transportation  facilities,  drainage 
improvements  are  planned  to  remove  local  inflows  and  excess  floodflows 
coming  down  Town  Brook.  These  drainage  improvements  have  the  capability  of 
reducing  some  flooding  in  the  watershed,  however,  the  improvements  being 
considered  move  some  of  the  upstream  flood  pools  to  a  larger  flood  pool 
downstream  without  an  adequate  outlet  to  the  bay. 

Average  annual  flood  damages  of  $2.1  million  would  continue  to  result 
from  the  flooding  of  Town  Brook.  Extensive  damages  would  still  occur  in  the 
Brook  Road,  Shopping  Center,  and  Bigelow  Street  pools.  Increased  flooding  in 
the  Town  River  pool  would  damage  residential  structures,  but  not  as 
extensively  as  the  other  three  pools. 

Continued  flooding  on  downtown  Quincy  would  result  not  only  in 
structural  and  property  damages  to  homes  and  businesses  but  also  in  lost  wages 
to  local  employees  and  lost  business  to  establishments  forced  to  close  down. 
Social  costs  are  incurred  when  consumers  cannot  obtain  services  and  goods  and 
transportation  problems  inconvenience  commuters.  Future  floods  would 
continue  to  hamper  support  services  in  their  response  emergencies  and  would 
require  repair  of  roads  and  damaged  utilities  after  the  flooding  has  subsided. 
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SYSTEM  OF  ACCOUNTS 


The  system  of  accounts  is  a  display  requirement  of  the  Principles  and 
Standards  and  is  used  as  an  integral  part  of  the  planning  process. 

The  final  system  of  accounts  is  shown  in  Table  B-1  and  displays  the 
contributions  of  detailed  plans  to  the  accounts  of  National  Economic 
Development  (NED),  Environmental  Quality  (EQ),  Social  Well-Being  (SWB)  and 
Regional  Development  (RD). 

The  impacts  of  the  plans  are  also  evaluated  in  terms  of  timing, 
undertainty,  exclusivity  and  actuality.  They  are  displayed  in  the  table  as 
footnotess,  which  are  listed  below. 

a.  Timing 

Code 

"1"  Impact  expected  to  occur  prior  to  or  during  plan 

implementation. 

"2"  Impact  estimated  to  occur  within  15  years  following 

plan  implementation. 

"3"  Impact  estimated  to  occur  15  years  following 

plan  implementation. 

"+"  Impact  occurs  at  indicated  time  period  and 

continues  for  an  indefinite  future  period. 


b.  Uncertainty 

Code 

"4"  The  uncertainty  associated  with  an  impact 

is  greater  than  50%. 

"5"  The  uncertainty  is  between  10%  and  50%. 

6"  The  uncertainty  s  etween  0%  and  10%. 

c.  Exclusivity 

Code 

"7"  Overlapping  entry;  fully  monetized  in  NED  account 


B-  1 


"8"  Overlapping  entry;  not  fully  monetized  in  NED 

account. 

d.  Actuality 

Code 

"9"  Impact  will  occur  with  implementation. 

"10"  Impact  will  occur  only  when  specific  additional 

actions  are  carried  out  during  implementation. 

"11"  Impact  will  occur  because  necessary  additional 

actions  are  lacking. 

An  initial  system  of  accounts,  Summary  Comparison  of  Preliminary  Plans 
shown  in  table  B-2  was  developed  to  display  Information  developed  in  early 
planning  stages.  This  table  compares  plans  and  measures  based  on  preliminary 
evaluation  factors  and  data. 
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EVALUATION  OF  ALTERNATIVE  TUNNEL  OUTLETS 


The  object  of  the  relief  tunnel  is  to  divert  excess  floodflows  from 
upstream  of  the  damage  areas,  bypass  the  damage  area  and  outlet  the  diverted 
water  where  it  will  cause  no  economic  or  environmental  damages.  For  the 
Town  Brook  tunnel  seven  alternative  tunnel  outlets  were  considered,  located  as 
shown  in  Figure  B-1.  Three  of  the  outlets  are  located  to  discharge  into  Town 
River  upstream  of  the  Southern  Artery.  Four  locations  were  studied  with 
discharges  into  Town  River  Bay. 

Description  of  Outlets 


Alternative  1  -  The  outlet  is  located  adjacent  to  the  salt  marsh  at  the 
downstream  end  of  the  Town  River  wetland  area.  The  tunnel  length  would  be 
4060  feet.  A  400-foot  connector  channel,  50  feet  wide,  ties  the  tunnel  outlet 
to  the  Town  River.  No  excavation  in  the  salt  marsh  habitat  is  needed. 
Hydraulic  analysis  indicated  that  adequate  cross  sectional  area  exists  in  the 
downstream  end  of  the  marsh  to  carry  design  floodflows.  As  a  safety  factor, 
flowage  easements  or  purchase  of  the  wetland  should  be  required  to  prevent 
encroachment  on  this  floodway. 

Since  this  tunnel  outlet  is  located  upstream  of  the  Southern  Artery 
rebuilding  of  the  culverts  under  this  road  and  adjoining  parking  lot  is 
necessary.  The  wider  channel  would  allow  more  seawater  to  flow  inland,  but 
the  addition  of  flap  gates  at  the  box  culvert  would  restrict  the  flow  to  previous 
levels. 

A  2-acre  construction  site  and  access  to  that  site  is  available  by  way  of  a 
ballfield  and  existing  filled  marsh  area. 

Alternative  lA  -  This  outlet  was  located  adjacent  to  the  supermarket 
parking  lot  at  the  most  downstream  point  of  the  Town  River  wetland.  This 
location  was  analyzed  to  lessen  the  impacts  on  the  marsh.  Only  a  very  short 
connector  channel  is  needed.  The  other  project  features  are  the  same  as 
Alternative  1.  A  tunnel  length  of  4,750  feet  is  needed. 

Alternative  IB  -  This  outlet  is  located  on  the  left  bank  of  Town  River 
downstream  of  the  Southern  Artery.  The  required  tunnel  length  is  5,170  feet. 
This  location  of  the  outlet  avoids  all  impact  on  the  marsh  and  eliminates  the 
need  for  new  cui verts  under  the  Southern  Arterv. 

The  work  area  would  be  on  the  grounds  of  a  privately  owned  business  and 
would  be  adjacent  to  the  Southern  Artery. 

Alternative  2  -  This  oudet  alternative  is  located  on  the  right  bank  of 
Town  River  at  the  upstream  end  of  the  salt  marsh  area.  At  this  location  the 
excavation  of  a  50-foot  wide  channel  is  needed  through  much  of  the  marsh  to 
carry  design  flows.  A  100-foot  connector  channel  through  the  marsh  is  needed 
to  tie  the  outlet  to  the  channel.  A  tunnel  length  of  3,580  feet  is  needed  to 
reach  this  outlet.  This  location  requires  the  same  project  features  at  the 
Southern  Artery. 


The  work  area  would  be  located  adjacent  to  a  residential  area  and  in  the 
salt  marsh  itself.  The  area  available  is  limited  and  access  is  restricted  by  the 
residential  area. 

Alternative  3  -  This  outlet  alternative  is  located  across  Town  River  Bay 
on  the  City  of  Quincy  Department  of  Public  Works  storage  yard.  A  5,730-foot 
long  tunnel  is  required  to  reach  this  outlet.  The  outlet  site  is  on  filled  land  and 
would  require  a  short  connector  channel  to  the  bay.  Adequate  work  area  is 
available  away  from  residential  and  business  areas. 

Alternative  3A  -  This  outlet  is  located  on  Town  River  Bay  in  the  parking 
lot  of  a  trucking  company.  The  required  tunnel  length  is  5,330  feet.  The  outlet 
could  be  located  adjacent  to  the  bay.  Adequate  work  area  and  access  is 
available  at  the  expense  of  the  business. 

Alternative  4  -  This  alternative  is  located  on  Town  River  Bay  and  requires 
a  5,25G-foot  tunnel.  Adequate  work  area  and  access  are  available,  but  again  on 
land  now  used  for  private  business.  The  outlet  could  be  located  adjacent  to  the 
bay. 
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Preliminary  Screening 

The  study  located  seven  potential  outlets  for  the  relief  tunnel  and 
preliminary  assessment  and  evaluations  were  completed.  From  the  seven,  the 
following  three  alternative  outlets  were  selected  for  more  detailed  analysis: 

1.  Alternative  2  because  it  was  the  least  expensive. 

2  Alternative  3  because  it  appeared  to  be  the  least  environmentally 
disruptive,  although  it  has  the  highest  cost. 

3.  Alternative  1  because  it  eliminated  the  major  environmental  concerns 
of  Alternative  2  and  was  only  6  percent  more  expensive. 

These  three  outlets  were  evaluated  in  more  detail.  Detailed  cost  and  real 
estate  analysis  are  shown  in  Appendices  F  and  T.  The  summary  of  impacts  used 
in  the  first  screening  applies.  The  revised  costs  for  relief  tunnel  alternatives 
are  as  follows: 


TABLE  B-4 


EVALUATION  OF  ALTERNATIVE  TUNNEL  ALIGNMENTS 


Tunnel  Alternative 


Item 

1 

2 

3 

Tunnel  Cost 

Town  R.  Improvements 
Subtotal 

$12,840,000 

1,363.000 

14,203,000 

$11,036,000 

1,710,000 

23,746,000 

$18,033,000 

82,000 

1$,115,000 

Engr.  <5:  Design  (10%) 
S(5cA  7% 

Subtotal 

1,420,000 

995,000 

1,275,000 

892,000 

2,167,000 

1,812,000 

1,268,000 

3,080,000 

Real  Estate 

1,363,000 

1,710,000 

82,000 

Total  First  Cost 

$17,981,000 

$16,623,000 

$21,277,000 

Comparison  of  Tunnel  Outlets 

The  least  cost  tunnel  alignment  is  Alternative  2.  The  environmental  and 
social  problems  associated  with  this  alternative  are  disruptive  and  not 
acceptable.  The  major  impact  is  the  need  to  widen  2,000  feet  of  Town  River 
Channel  and  virtually  eliminate  the  salt  marsh.  Access  to  the  proposed  tunnel 
outlet  and  work  area  would  be  through  a  residential  area  and  convalescent 
home.  The  work  area  itself  would  be  adjacent  to  these  homes  and  construction 
activities  would  create  a  major  impact.  Filling  of  the  marsh  would  be  required 
to  create  a  suitable  work  ares. 
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Alternative  1  costs  $1.3  million  more  than  Alternative  2.  Analyses 
indicate  that  with  the  tunnel  outlet  at  the  lower  end  of  the  marsh  adequate 
flow  area  exists  and  no  channel  work  in  Town  River  is  required.  A  connector 
channel  from  the  outlet  to  the  marsh  requires  about  a  1/2  acre  of  filled  land. 
There  is  adequate  access  to  the  work  area  through  a  city  owned  playground 
area.  Adequate  work  area  exists  and  is  away  from  residential  areas. 

Both  Alternatives  1  and  2  require  the  construction  of  new  culverts  under 
the  Southern  Artery  and  an  adjoining  supermarket  parking  lot.  Construction 
will  disrupt  Southern  Artery  traffic,  hut  with  staged  construction,  peak  traffic 
flows  can  be  handled. 

Construction  of  the  culverts  will  also  disrupt  the  parking  lot  of  the 
supermarket  located  on  the  Southern  Arterv.  At  worst,  this  could  put  the 
market  out  of  business  requiring  purchase  of  the  property.  Following 
construction  the  supermarket  would  revert  back  to  private  ownership. 
Alternatives  to  this  relocation  are  to  provide  other  parking  and  construct  the 
culverts  in  stages. 

Downstream  of  the  Southern  Artery,  Alternatives  1  and  2  require  the 
widening  of  Town  River.  This  will  require  the  partial  removal  of  the  remains  of 
a  lock  and  dam  of  the  former  Town  Brook  Canal.  The  ii'itial  impact  to  the 
structure  will  be  negative.  This  loss  can  be  mitigated  by  pi  'Viding 
documentation,  for  historic  purposes,  of  the  lock  and  dam.  Phis  could  turn  out 
to  be  a  positive  impact  since  the  documentation  will  preserve  this  site  on 
record,  whereas  it  would  probablv  be  lost  through  the  natural  deterioration 
process. 

Alternative  3  has  its  outlet  in  Town  River  Bav  and  avoids  many  of  the 
impacts  associated  with  Alternatives  1  and  2.  It  is  the  most  costly  at  $4.7 
million  more  than  Alternative  2.  The  outlet  is  located  on  city  of  Quincy 
storage  area  and  this  is  less  disruptive  than  the  other  sites. 

Selected  Tunnel  Outlet  for  Detailed  Evaluation 

Alternative  1,  with  an  outlet  at  the  lower  end  of  the  Town  River  wetland 
was  selected  for  detailed  planned  analysis.  Alternative  2  is  unacceptably 
disruptive  even  though  it  is  the  least  costly.  Alternative  3  is  the  least 
environmentally  disruptive  but  is  the  most  expensive.  The  impacts  associated 
with  Alternative  1  are  not  major  or  are  short  term  in  duration  and  the  cost 
savings  over  Alternative  3  are  significant  ($3.3  million).  Alternative  1  offers  an 
acceptable  compromise  between  the  most  economical  and  the  least 
environmentally  disruptive. 


SOCIAL  AND  ECONOMIC  CONSIDERATIONS 


Alternative  measures  were  investigated  to  determine  how  well  they  met 
the  objective  of  providing  flood  protection  in  Quincy.  The  first  iteration 
eliminated  alternatives  which  were  impracticable  in  Quincy.  These  included 
such  measures  as  controlling  the  land  runoff  through  land  treatment  or 
conservation  and  confining  the  flow  with  levees  or  floodwalls.  Some 
nonstructural  measures  also  proved  to  have  limited  applicability  to  the 
situation  in  Quincy. 

Those  alternatives  surviving  the  first  iteration  underwent  a  more  detailed 
examination  of  social,  economic  and  environmental  issues  at  a  preliminary 
level.  The  structural  measures  assessed  during  the  second  iteration  included 
impoundment  of  floodwaters,  improvement  of  channel  capacity,  and  bypass  of 
flow. 

STRUCTURAL  ALTERNATIVES 

Impoundment  of  Floodwaters 

The  Old  Quincy  Reservoir  is  the  only  reservoir  in  the  Town  Brook 
watershed.  Originally  built  for  water  supply,  it  now  supplies  industrial  water  to 
General  Dynamics.  Raising  the  dam  to  provide  additional  storage  for  flood 
control  was  considered,  but  the  site  is  already  developed  almost  to  its  physical 
limits  and  very  little  additional  storage  is  possible. 

Construction-related  effects  would  be  temporary  and  "typical"  of  heavy 
construction  activities.  These  effects  are  increased  noise,  air  pollition,  dust 
and  heavy  truck  traffic.  Positive  economic  impacts  would  result  from 
temporary  jobs  generated  by  the  construction  activity  and  increased  business  in 
the  area.  Some  of  these  benefits  would  accrue  to  local  businesses.  Access  to 
the  project  site,  because  of  its  physical  limitations,  is  through  residential 
areas.  This  increases  health  and  safety  risks,  because  Lakeside  School  is 
located  directly  opposite  the  reservoir  site. 

The  major  long  term  effects  of  reservoir  modification  would  be  the 
reinforcement  of  the  dam  to  assure  its  structural  integrity  and  the  flood 
protection  offered  to  the  Lakeside  Street  area.  Local  opposition  was  voiced 
regarding  aesthetic  considerations  and  the  disruptive  influence  the  project 
would  have  on  this  residential  area. 

Since  raising  the  dam  did  not  appear  acceptable,  options  to  increase 
personal  safety  and  eliminate  flooding  along  Lakeside  Street  were 
investigated.  Through  this  investigation  a  plan  consisting  of  a  new  spillway 
structure  with  increased  capacity,  a  dike  along  the  left  shoreline,  and  a  new 
low  level  control  structure  was  developed. 

Implementation  of  this  plan  would  result  in  many  of  the  same 
construction-related  impacts  that  would  be  experienced  if  the  dam  were 
raised.  In  the  long  term,  economic  losses  to  residents  and  threat  to  safety  and 
health  of  residents  and  school  children  in  the  reservoir  area  would  be  reduced. 


Improvement  of  Channel  Capacity 

To  increase  channel  capacity  through  downtown  Quincy,  construction  of  a 
box  culvert  was  considered.  The  culvert  would  be  capable  of  handling  100-year 
flows  through  the  central  business  district  and  downstream  to  Town  River.  The 
inlet  structure  for  the  culvert  would  be  located  behind  the  Star  Market  near 
School  Street.  The  culvert  would  then  run  beneath  the  MBTA  Redline  tracks 
and  turn  northward  to  the  proposed  Crosstown  Connector,  which  it  would  follow 
along  Revere  Road  and  McGrath  Highway  until  it  reaches  Town  River. 

Significant  impacts  would  be  felt  during  the  construction  period.  These 
would  be  lessened  if  the  project  and  the  Crosstown  Connector  were 
constructed.  Otherwise,  placement  of  the  culvert  would  interfere  with  the 
normal  flow  of  traffic  and  people  in  the  central  shopping  distri>  t.  Some 
ecnomic  losses  would  be  felt  by  commercial  establishments  whose  business 
activities  would  be  disrupted.  The  culvert  would  have  the  "typical" 
construction-related  effects  already  mentioned.  The  area  is  both  residential 
and  commercial  and  is  particularly  sensitive  to  construction  activity  because  of 
its  high  intensity  use.  During  construction,  traffic  would  be  rerouted  around 
the  Revere  Road  area,  increasing  traffic  along  residential  streets  to  the  east 
and  in  the  commercial  area  west  of  Revere  Road,  it  is  also  possible  that  the 
placement  of  the  culvert  would  reauire  more  width  than  that  offered  by  Revere 
Road  and  would  require  the  taking  of  some  private  property.  It  is  uncertain 
whether  this  would  require  relocation  of  any  structures. 

Channelization  work  along  Town  Brook  is  also  required,  which  subjects 
another  area  to  construction-related  inconveniences.  With  channelization, 
culverts  beneath  the  Southern  Artery  would  have  to  be  enlarged  to  carry  the 
increased  flows,  creating  significant  traffic  inconveniences  along  the  Southern 
Artery  which  is  heavily  used,  especially  during  commuter  hours.  Activity  along 
Town  River  would  restrict  use  of  the  Monroe  Playground  during  the 
construction  period.  Of  special  concern  is  a  discount  supermarket  whose 
business  would  be  disrupted  because  the  new  conduits  would  pass  beneath  the 
store's  parking  lot. 

Over  the  long  term,  this  alternative  would  provide  protection  against  the 
100-year  flood  event  and  would  eliminate  the  personal  and  economic  risks  faced 
by  residents  and  businesses  in  downtown  Quincy.  Long  term  effects  of 
construction  activity  could  be  possible  relocations  of  structures  along  the 
culvert  route  or  the  supermarket  on  the  Southern  Ariery.  Although  the  flood 
control  protection  would  not  be  directly  responsible  lor  new  downtown 
development,  it  would  certainly  complement  and  enhance  the  development 
opportunities. 

Bypass  Tunnel 


The  use  of  a  tunnel  to  bypass  floodflows  was  another  alternative  worthy 
of  consideration.  Several  options  for  inlet  and  outlet  sites  were  investigated. 

Basically,  there  were  two  sites  that  appeared  feasible  for  an  inlet 
structure.  One  tunnel  entrance  was  located  near  School  Street  behind  the  Star 
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Market.  The  other  tunnel  entrance  was  located  farther  south,  near  the 
intersection  of  Water  Street  and  Quincy  Avenue.  Creation  of  the  tunnel  inlet 
would  result  in  many  of  the  same  construction  impacts  at  either  location.  The 
inlet  site  would  be  subjected  to  increased  air  and  noise  pollution  and  the 
presence  of  heavy  construction  equipment.  A  work  area  approximating  a  third- 
acre  would  be  needed  during  the  construction  phase. 

Numerous  tunnel  outlets  were  considered  with  three  outlet  sites  being 
addressed  during  the  intermediate  iterations.  The  three  sites  are  located  at  1) 
the  Town  River  Marsh  downstream  from  Elm  Street,  2)  the  lower  end  of  the 
wetland,  and  3)  the  city  landfill  site. 

Site  1  is  located  in  a  residential  area  which  would  be  affected  by 
construction  of  the  outlet.  It  is  expected  that  the  tunnel  would  be  excavated 
by  drilling  and  blasting.  Material  excavated  from  the  tunnel  would  be  trucked 
to  a  land  disposal  site  or  placed  on  barges  and  towed  to  sea.  Its  outlet  site  at 
the  junction  of  the  brook  and  Town  River  would  require  extensive  channel  work 
for  the  entire  length  of  the  river.  This  construction  activity,  like  that  for  the 
culvert,  would  temporarily  interfere  with  use  of  the  Monroe  Playground. 

Site  2  is  located  in  the  same  general  area  as  Site  1,  but  would  have  an 
outlet  at  the  lower  end  of  the  Town  River  v/etlands.  Although  extensive 
channel  work  is  not  required,  temporary  construction  easements  and  activity 
would  still  inconvenience  residents  in  the  area  and  limit  full  use  of  the  Monroe 
Playground. 

Both  sites  1  and  2  would  require  the  placement  of  new  culverts  under  the 
Southern  Artery  to  handle  the  increased  flows.  New  culverts  would  also  be 
placed  beneath  the  parking  lot  of  the  Hi-Lo  grocery  market  that  fronts  the 
Southern  Artery.  This  interference  may  require  a  relocation  of  the  business. 

Site  3  is  on  city-owned,  hydraulically  filled  land.  Although  this  site  would 
require  the  longest  tunnel,  it  would  not  disrupt  any  residential  or  commercial 
activities.  The  fill  area  itself  may  be  utilized  as  a  disposal  site  for  the 
material  removed  from  the  tunnel,  minimizing  the  potential  transportation 
problems  and  risks  of  using  a  more  distant  disposal  site. 

The  most  significant  long  term  effect  of  the  tunnel  would  most  obviously 
be  flood  protection.  This  tunnel  alternative,  including  channel  and  culvert  work 
at  the  outlet,  would  be  able  to  handle  flows  equivalent  to  those  of  the  100-year 
event.  The  inlet  and  outlet  structures  would  require  5.64  acres  in  permanent 
easements.  As  with  the  culvert  alternative  described  prevously,  the  tunnel 
would  complement  the  downtown  revitalization  plans  by  reducing  the  flood  risk. 

NONSTRUCTURAL  ALTERNATIVES 

Nonstructural  alternatives  are  measures  that  generally  attempt  to  keep 
people  and  structures  out  of  the  flood  plain  through  regulation  rather  than  flood 
control  structures  that  keep  water  away  from  people  and  development. 
Nonstructural  measures  have  limited  applicability  in  Quincy,  since  its  flood- 
prone  areas  are  already  intensively  developed.  Several  flood  proofing  methods 
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as  well  as  a  flood  forecasting  and  warning  system  and  flood  insurance  were 
investigated  for  their  feasibility  in  Quincy. 


Flood  Proofing 

Floodproofing  measures  prevent  water  from  entering  a  structure  by 
installing  temporary  or  permanent  closures  at  its  openings,  raising  existing 
structures,  or  enclosing  structures  and  property  with  small  walls  and  dikes. 
Other  measures  of  a  more  limited  scope  may  also  be  considered  flood 
proofing.  These  .nclude  rearranging  damageable  property  within  a  structure  or 
protecting  mechanical  and  electrical  equipment  by  constructing  a  utility  cell. 

Flood  proofing,  therefore,  can  be  effective  in  reducing  flood  damages  to 
structures  contents.  However,  flood  proofing  of  individual  structures  or  even 
groups  of  structures  could  leave  isolated  occupants  without  utility  services  and 
transportation  access. 

Flood  Forecasting,  Warning  and  Evacuation 

A  flood  forecasting,  warning  and  evacuation  system  has  some 
applicability  in  just  about  every  flood  situation.  The  emphasis  of  such  a  system 
is  the  protection  of  lives.  An  effective  flood  warning  system  would  permit 
residents  to  secure  movable,  damageable  possessions,  moving  their  cars  outside 
of  the  area  for  example.  Warning  would  also  give  residents  some  advance 
notice  of  evacuation  if  warranted  by  the  flood  situation.  A  flood 
warning/evacuation  program  can  enhance  the  well-being  of  community 
residents.  Although  this  alternative  protects  The  lives  of  the  flood  plain 
residents,  homes  and  businesses  would  continue  to  be  vulnerable  to  Hooding  as 
described  in  the  without  condition  section. 

Flood  Insurance 


Quincy  is  currently  enrolled  in  ^he  National  Flood  Insurance  Program 
administered  by  the  Federal  Emergency  Management  Agency.  Through  this 
program,  the  Federal  Government  makes  available  insurance  coverage  for 
existing  development  in  flood  hazard  areas  through  a  consortium  of  private 
insurers  at  subsidized  rates.  Flood  insurance  modifies  the  impact  of  flooding  by 
distributing  the  costs  more  evenly  over  time  and  by  allocating  the  costs  of 
flooding  to  those  exposed  to  a  wide  range  of  flood  risks. 

The  program  also  has  built  into  it  a  regulatory  requirement  which  helps  to 
reduce  future  flood  damages  by  restricting  types  of  development  that  may  be 
permitted  within  flood  hazard  areas. 
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PUBLIC  INVOLVEMENT 


OBJECTIVES 

In  the  broadeat  sense,  the  "public"  consists  of  non-Corps  of  Engineers 
entitles,  Federal,  State,  local  and  regional  agencies  as  well  as  public 
and  private  organizations,  and  Individual  citizens.  The  public  participa¬ 
tion  program  la  intended  to  provide  a  continuous  two-way  communication 
process  which  will  maximize  the  opportunity  for  the  public  to  (1)  be 
Involved  in  the  overall  planning  process,  (2)  be  aware  of  the  study 
progress;  and  (3)  make  decisions  that  would  have  Impacts  on  the  lives  of 
those  In  the  study  area.  Inasmuch  as  major  decisions  made  throughout  the 
study  will  be  based  upon  expressed  needs  of  local,  county,  state  and 
regional  officials  as  well  as  the  general  public,  it  is  necessary  to 
establish  a  mechanism  to  channel  information  to  Interested  participants 
and  to  funnel  their  responses  to  those  conducting  the  study. 

PL'BI.ir  MEETINGS 

Prior  t'’.  the  authorization  of  this  study,  on  6  January  1970  at  the  request 
ot  Che  Mnyor  of  Quincy,  Corps  representatives  attended  an  open  meeting 
wltii  local  officials  and  the  newly  appointed  Flood  Control  Commission. 
About  50  Oulney  citizens  were  also  in  attendance.  The  meeting  was  held  to 
discuss  flood  problems  in  south  Quincy  and  Quincy  Point.  As  a  result  of 
this  meeting,  the  Mayor  of  Quincy  sent  a  letter  dated  7  January  1970  to 
the  C.:)rps  requesting  assistance  with  the  local  flooaiiig  problem. 

Since  the  authorization  of  this  study  the  Corps  has  been  involved  with 
three  public  meetings.  The  first  meeting  held  on  8  June  1972  was  a  review 
of  flood  control  and  allied  purposes  for  city  of  Quincy,  Massachusetts 
coastal  streams,  specifically  Furnace  Brook,  Town  Brook,  and  Hayward 
Creek.  The  purpose  of  this  meeting  was  to  solicit  public  opinion 
concerning  existing  problems  and  needs  of  the  study  area.  Information 
received  was  later  used  to  formulate  the  planning  objectives  for  the 
study.  Nearly  100  persons  attended  the  meeting.  The  large  turnout  and 
the  numerous  comments  expressed  pointed  to  the  public  concern  about  the 
flood  situation.  Several  speakers  urged  immediate  construction  of  flood 
control  improvements.  Others  made  proposals  for  regulating  the  level  of 
Old  Quincy  Reservoir  to  provide  downstream  flood  control.  However,  owners 
of  shore  properties  around  the  reservoir  cautioned  against  excess  drawdown 
which  might  create  adverse  effects  on  the  environment.  Many  speakers 
urged  channel  Improvement  for  flood  control.  Opposition  was  voiced  to 
further  flood  plain  development  with  Its  consequent  Increases  of  runoff. 
Most  of  the  re.9ldents  were  concerned  with  eliminating  flooding  and  damages 
to  residential  properties  In  low  lying  areas.  Local,  State  and  Federal 
officials  also  expressed  concern  and  proposed  plans  for  Improvement. 


Th«  second  public  meeting  was  held  in  cooperation  with  the  Metropolitan 
District  Commission  (MDC)  on  11  December  1975  and  dealt  specifically  with 
the  Tom  Brook  watershed-  The  purpose  of  the  meeting  was  to  air  proposed 
solutions  to  flood  problems,  and  receive  comments  from  all  Interested 
parties.  Thes^  comments  were  Incorporated  Into  the  plan  formulation  and 
plan  selection  processes .  The  concerns  which  were  brought  out  In  the  1972 
meeting  again  arose.  In  addition,  concern  over  the  stability  of  the 
Br'lntree  Dam  surfaced.  During  the  meeting  the  town  of  Braintree  endorsed 
the  concept  of  a  tunnel  plan.  The  concept  was  also  supported  by  a  large 
number  of  the  Individuals  In  attendance.  Again  the  people  at  the  meeting 
urged  that  construction  of  f  loo’d  control  Improvements  move  along  as 
quickly  as  possible. 

On  18  September  1980  a  third  public  meeting  was  held  to  present  the 
selected  plan  to  Che  public  and  receive  their  comments  on  It.  The  meeting 
was  attended  by  approximately  50  Individuals.  Many  of  those  attending 
were  local  civic  leaders.  Various  Individuals  emphasized  the  damages 
Inflicted  on  the  community  by  flooding  from  Town  Brook.  During  the  course 
of  the  meeting  many  attendees  Issued  their  support  for  the  project.  Those 
Issuing  their  support  Included  a  State  representative,  the  president  of 
tbe  Quincy  Ward  II  Civic  Association,  local  businessmen,  a  chapter  of  the 
American  Legion,  the  city  councilman  from  Quincy's  Ward  II  and  various 
citizen'^  representing  only  themselves.  The  only  questions  which  arose 
concerned  the  projects  timetable  and  costs. 

COORDINATION  MEETINGS 

Since  the  1975  public  meeting  the  Corps  has  had  several  coordination 
meetings  with  various  non-Federal  Interests.  On  4  March  1977  members  of 
the  New  England  Division  (NED)  met  with  MDC,  Massachusetts  Department  of 
Public  Works,  the  Massachusetts  Bay  Transit  Authority  (MBTA),  Federal 
Highway  Administration  and  the  Quincy  Planning  Department.  The  principal 
Item  of  discussion  involved  the  coordination  and  timing  of  the  construc¬ 
tion  of  the  MBTA  station  at  Quincy  and  the  Town  Brook  flood  control 
project.  Members  of  NED  met  with  the  Flooding  Committee  of  the  South 
Quincy  MBTA  Task  Force  on  15  July  1977.  The  purpose  of  this  meeting  was 
to  answer  questions  concerning  the  Town  Brook  study  and  future  scheduling. 
On  7  April  1978  another  Town  Brook  coordination  meeting  was  held.  This 
meeting  was  held  so  that  all  parties  concerned  with  Town  Brook  would  have 
a  general  understanding  of  what  the  others  were  doing.  The  meeting  was 
attended  by  the  State  Representative  from  Braintree  and  representatives 
from  Massachusetts  Department  of  Public  Works,  the  town  of  Braintree,  MDC, 
the  city  of  Quincy,  the  Braintree  Star,  and  the  MBTA. 

Through  continuing  coordination  with  the  U.S.  and  Massachusetts  Fish  and 
Wildlife  Services  key  environmental  problems,  needs,  and  opportunities 
were  identified.  The  principal  environmental  resources  that  might  be 
affected  by  a  flood  control  project  are  smelt  spawning  runs  and  salt 
marshes. 


PERTINENT  MEETINGS  OF  OTHERS 


A  public  neetlng  wat  held  by  the  Massachusetts  Department  of  Public  Works 
on  20  February  1980  to  obtain  local  comment  on  a  plan  to  extend  the  Burgln 
Parkway.  A  part  of  the  plan  Is  to  construct  a  deep  flood  control  culvert 
which  will  parallel  the  parkway  extension  and  carry  flood  waters  away  from 
South  Quincy.  An  Important  aspect  of  the  flood  control  part  of  the 
parkway  extension  plan  is  the  completion  of  flood  control  feaslbllty 
studleSi  by  the  Ariq^  Corps  of  Engineers.  Residents  are  worried  that 
without  a  total  flood  protection  plan  the  culvert  will  Increase  local 
flooding. 


SUPPORT  AND  COORDINATION  CORRESPONDENCE 


1 


ARTHUR  H.  TOBIN 


October  20,  1980 


Colonel  Max  B.  Scheider 
U.S.  Army  Corp.  of  Engineers 
424  Trapelo  Road 
Waltham,  MA  02154 

Dear  Col.  Scheider: 

The  City  of  Quincy  has  long  been  in  favor  of  the  flood 
control  studies  on  Town  Brook.  The  city  supports  the  selection 
of  a  local  protection  plan  which  consists  of  a  relief  tunnel  to 
divert  flood  flows  away  from  residential  and  business  districts 
in  Quincy,  the  larger  culverts  under  the  Southern  Artery,  and 
improvements  to  the  Old  Quincy  Reservoir.  We  request  that  you 
recommend  this  plan  for  authorization  for  construction. 

The  city  is  willing  to  participate  in  the  construction 
of  the  project  and  agrees  to  the  following  general  assurances  of 
local  cooperation  as  they  apply  to  Quincy. 

a.  Provide  without  cost  to  the  United  States  all  lands, 
easements,  and  rights-of-way  necessary  for  the  construction  and 
maintenance  of  the  project. 

b.  Hold  and  save  the  United  States  free  from  damages  due 
to  construction  of  the  works,  except  damages  due  to  fault  or 
negligence  of  the  United  States  or  its  contractors. 

c.  Maintain  and  operate  all  works,  including  Braintree 
Dam  and  its  appurtenant  structures,  after  completion  in  accordance 
with  regulations  prescribed  by  the  Secretary  of  the  Army. 

d.  Provide  without  cost  to  the  United  States  all  altera¬ 
tions  and  replacements  of  existing  utilities,  and  construct  cer¬ 
tain  culverts  and  pavements. 

e.  Prescribe  and  enforce  regulations  to  prevent  encroach¬ 
ment  on  both  the  improvements  and  unimproved  channels,  and  manage 
all  project-related  channels  to  preserve  capacities  for  local 
drainage  as  well  as  for  project  functions. 

f.  Comply  with  the  provisions  under  Section  210  and  305 
of  Public  Law  91-646,  91st  Congress,  approved  2  January  1971  en¬ 
titled  "Uniform  Relocation  Assistance  and  Real  Property  Acquisition 
Policies  Act  of  1970." 
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October  20,  1980 


We  also  wish  to  make  it  clear  that  our  support  for  the 
project  is  based  on  the  provisions  of  the  existing  cost-sharing 
legislation.  If  the  project  is  authorized  according  to  the 
President's  cost  sharing  proposal,  we  may  wish  to  reconsider  our 
decision . 


AHT/mc 

cc ;  Commissioner  James  J.  Ricciuti 
Department  of  Public  Works 
City  of  Quincy 


2C  ^^/ffmenel' S/^'Teet',  C2/CS 


Colonel  Max  B.  Scheider 

Division  Engineer  September  23,  1980 

Department  of  the  Army 

New  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Mass.,  02154 

Dear  Col.  Scheider: 

The  Metropolitan  District  Commission  (MDC)  of  the  Commonwealth 
of  Massachusetts  is  presently  active  in  drainage  and  flood  control 
works  in  the  Town  Brook  watershed.  The  MDC  supports  the  selection 
of  a  local  flood  protection  plan  which  includes  a  relief  tunnel, 
culverts  under  the  Southern  Artery,  and  improvements  to  the  Old 
Quincy  Reservoir.  This  plan  ties  in  well  with  the  projects  of 
the  MDC  and  others,  and  we  request  that  you  recommend  this  plan 
for  authorization  for  construction. 

The  MDC  is  willing  to  participate  in  the  construction  of  the 
project  and  agrees  to  the  following  general  assurances  of  local 
cooperati on; 

a.  Provide  without  cost  to  the  United  States  all  lands, 
easements,  and  rights-of-way  necessary  for  the  construction  and 
maintenance  of  the  project. 

b.  Hold  and  save  the  United  States  free  from  damages  due 

to  construction  of  the  works,  except  damages  due  to  fault  or  negli 
gence  of  the  United  States  or  its  contractors. 

c.  Maintain  and  operate  all  works  and  appurtenant  structures, 
as  appropriate,  after  r-  '  ion  in  accordance  with  regulations 


prescribed  by  the  Secretary  of  the  Army. 
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d.  Provide  without  cost  to  the  United  States  all 
alterations  and  replacements  of  existing  utilities,  and  con¬ 
struct  certain  culverts  and  pavements. 

e.  Prescribe  and  enforce  regulations  to  prevent 
encroachment  on  both  the  improvements  and  unimproved  channels, 
and  manage  all  project-related  channels  to  preserve  capacities 
for  local  drainage  as  well  as  for  project  functions. 

f.  Comply  with  the  provisions  under  Section  210  and  305 
of  Public  Law  91-646,  91st  Congress,  approved  2  January  1971 
entitled  "Uniform  Relocation  Assistance  and  Real  Property 
Acquisition  Policies  Act  of  1970." 

We  wish  to  make  it  clear  that  our  support  for  the  project 
is  based  on  the  provisions  of  the  existing  cost-sharing  legisla¬ 
tion.  If  the  project  is  authorized  according  to  the  President's 
cost  sharing  proposal,  we  may  wish  to  reconsider  our  decision. 


Very  truly  yours. 


Martin  Weiss 
Chief  Engineer 

Metropolitan  District  Commission 


MW/hmm 
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ONE  JOHN  FITZGERALD  KENNEDY  MEMORIAL  DRIVE 
BRAINTREE,  MASSACHUSETTS  02184 

September  22,  19^0 

Colonel  Scheider 

U.  S.  Army  Corps  of  Engineers 

Trapelo  Road 

Waltham,  Massachusetts  02154 
Dear  Colonel  Scheider: 

The  Town  of  Braintree  has  long  been  in  favor  of  the  flood  control 
studies  on  Town  Brook*  The  Town  supports  the  selection  of  a  plan 
which  includes  improvements  to  the  Old  Quincy  Reseirvoir  because  of  the 
flood  protection  and  safety  this  will  provide  to  residential  areas 
downstream  of  the  reservoir.  We  request  that  you  recommend  for 
construction  authorization  the  plan  as  described  in  Town  Brook 
feasibility  report. 

The  Town  is  willing  to  cooperate  in  the  construction  of  the  project 
and  agrees  to  the  following  general  assurances  of  local  cooper'^tlon 
as  they  apply  to  Braintree, 

a.  Provide  without  cost  to  the  United  States  all  lands, 
easements,  and  rights-of-way  necessary  for  the  construction 
and  maintenance  of  the  project, 

b.  Hold  and  save  the  United  States  free  from  damages  due  to 
to  construction  of  the  works,  except  damages  due  to  fault 
or  negligence  of  the  United  States  or  its  contractor. 

c.  Maintain  and  operate  all  works,  including  Braintree  Dam 

and  its  appurtenant  structures,  after  completion  in  accordance 
with  regulations  prescribed  by  the  Secretary  of  the  Army. 

d.  Provide  without  cost  to  the  United  States  all  alterations  and 
replacements  of  existing  utilities,  and  construct  certain 
culverts  and  pavements. 

e.  Prescribe  and  enforce  regulations  to  prevent  encroachment  on 
both  the  improvements  and  unimproved  channels,  and  manage 
all  project-related  channels  to  preserve  capacities  for 
local  drainage  as  well  as  for  project  functions, 

f.  Comply  with  the  provisions  under  Section  210  and  305  of 
Public  Law  91-646,  9l8t  Congress,  approved  2  January  1971 
entitled  "Uniform  Relocation  Assistance  and  Real  Property 
Acquisition  Policies  Act  of  1970," 


Colonel  Scheider  Page  Two  September  22,  1980 


We  wish  to  make  It  clear  that  oxir  support  for  the  project  is  based  on 
the  provisions  of  the  existing  cost-sharing  legislation.  If  the  project 
is  authorized  according  to  the  President's  cost  sharing  proposal,  we 
may  wish  to  reconsider  our  decision. 

Any  encumbrance  of  Town  funds  are  naturally  contingent  on  appropriation 
at  Town  Ifeeting. 


Robez*t  R.  Sherman 

Executive  Secret ary /Administrator 

RRS:egd 

Copy  to  Town  Engineer 
Town  Counsel 
Highway  Department 
Consez*vatlon  Commission 


J 
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(Sit^  of  C^utnc^ 

^tfUiBMrlpiBctis 
®fficc  of  tije  (^HagoT 

June  20,  1969 


Colonel  Frank  P.  Bane 

U.  S.  Army  Engineer  Division,  New  England 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Colonel  Bane; 

It  is  requested  that  the  Corps  of  Engineers  initiate  a  reconnaissance 
study  of  brooks,  and  streams  in  the  City  of  Quincy,  under  the  Section 
205  Authority. 

Primary  flooding  problems  are  located  along  Furnace  Brook,  Town 
Brook,  Black's  Creek,  tidal  outlets  and  sea  walls . 


Jamf*  ^ 


(Utlg  of  O^utnc^ 
,^Kas«acl{uutte 

9iiict  of  ti;<  ^Rxt^ox 


January  7i  1970 


Colonel  l^ank  P.  Bane 
United  States  Army 
Cor]S  of  Engineers 
4?4  Trapelo  Road 
Waltham,  Massachusetts 

Dear  Colonel  Bane: 

In  view  of  the  recent  flooding  conditions  in  the 
City  of  Quincy,  which  were  incurred  on  the  eyenin^of 
December  26  and  December  27,  1969,  it  Is  requested  that 
the  Army  Corp  of  Engineers  reriew  previous  studies  which 
have  been  made  In  our  city  and  the  analysis  of  flooding 
problems  in  Quincy,  which  report  was  submitted  to  me 
in  September,  1969* 

We  are  hopeful  that  a  review  of  this  report  would 
result  in  a  significant  flood  alleviation  system  from  the 
United  States  Qovernment  to  the  City  of  Quincy,  so  that 
many  of  the  homes  that  were  flooded  and  damaged  can  be 
averted  in  the  futvire. 

In  addition,  it  is  requested  that  there  be  an 
investigation  by  the  Army  Cott^  of  Engineers  of  the 
possible  diversion  of  a  tributary  of  the  Furnace  Brook 
in  the  Cunningham  Park  of  the  Town  of  Milton  into  the 
Heponset  River,  which  would  also  result  in  flood  alleviation 
benefits  for  the  City  of  Quincy  and  an  area  in  the  Town 
of  Milton. 


Thank  you  for  your  oonslderatlon  to  this  request. 


Radio  Station  W.J.D.A. 
Patriot  Ledger 


®i{e  uionmwinfecaltlj  of  ^fasBacljusEtts 

^mise  of  ^eprjgEnlatiiJes 

^iait  ^OMSE,  ^ostoit 


July  14,  1976 


Colonel  Ralph  T.  Garver 
Acting  Division  Engineer 
Department  of  Army 
New  England  Division 
Corps  of  Engineer 
424  Trapello  Road 
Waltham,  MA  02154 

Dear  Colonel  Garver; 

I  am  writing  to  you  relative  to  the  proposed  Town  Brook  Watershed 
Flood  Control  Project. 

The  Immediate  and  critical  need  of  this  project  is  obvious.  The 
Flood  Control  improvement  for  the  Town  Brook  Watershed  is  a  dire  necessity 
for  the  public's  welfare  and  safety,  especially  for  the  residents  in  the 
proposed  South  Quincy  MBTA  station  area.  Irrelevant  of  whether  the  MBTA 
station  is  built  or  not  this  project  is  still  a  public  necessity.  On 
December  11,  1975  the  public  meeting  was  held  in  Quincy  to  present 
preferred  plans  for  flood  control  in  the  Town  Brook  Watershed,  and  to 
incorporate  public  needs  and  desires  in  the  plan  fomulation. 

The  plan  was  supported  by  local  citizen  interest,  and  I  made  extensive 
testimony  in  favor  of  the  MDC's  preferred  plan  with  suggested  minor 
modifications.  It  is  my  belief  that  approximately  20  million  dollars  must 
be  spent  to  institute  the  above  mentioned  plan.  This  figure  alone  is 
indicative  of  the  severe  problems  that  must  be  corrected  in  the  South  Quincy 
area.  I  would  like  to  be  informed  as  to  what  stage  the  formulation  of  this 
project  is  in.  It  is  imperative  that  a  report  be  issued  in  the  near  future, 
so  that,  we  can  all  work  together  to  gain  the  release  of  funds  necessary  to 
correct  flooding  problems  in  the  Town  Brook  Watershed. 

I  will  be  happy  to  work  with  you  in  any  way  possible  to  see  that  my 
constituents  in  the  South  Quincy  area  are  protected  from  future  incidences 
of  flooding. 


COMMITTEE  ON 
ELECTION  LAWS 
STATE  HOUSE.  BOSTON 
ROOM  NO  26 
Tel  727.6215 


ROBERT  A.  CERASOU 
REPRESENTATIVE 

let  NORFOLK  DISTRICT 
2-  WHITON  AVENUE 
QUINCY  02169 
Home  Tel.  471.3659 
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Hopefully  we  can  work  together  to  reduce  flooding  and  eliminate  the 
economic  and  personal  losses  caused  by  flooding  in  the  South  Quincy  area. 

Thank  you  for  your  kind  consideration  in  this  matter.  I  will  be 
awaiting  your  reply. 


Sincerely, 


ROBERT  A.  CERASOLI 
State  Representative 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

ECOLOGICAL  SERVICES 
P.O.  Box  1518 

Concord,  New  Hampshire  03301 


Division  Engineer  APR  2  7  197g 

New  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Sir: 

This  letter  is  intended  to  aid  you  in  your  planning  for  a  local  flood 
control  project  in  Town  Brook,  Quincy  and  Braintree,  Norfolk  County, 
Massachusetts.  A  resolution  of  the  Connnittee  on  Public  Works  of  the 
United  States  House  of  Representatives,  adopted  December  2,  1970, 
directed  that  a  study  of  flood  control  and  allied  purposes  be  conducted 
in  the  Quincy,  Massachusetts,  coastal  area.  Town  Brook  is  one  of  three 
watersheds  involved  in  the  study.  This  report  is  submitted  under  pro¬ 
visions  of  the  Fish  and  Wildlife  Coordination  Act  (48  Stat.  401,  as 
amended;  16  U.S.C.  661  et  seq.),  to  generally  describe  the  fish  and 
wildlife  resources  and  review  problems  and  opportunities  in  relation  to 
the  project. 

Town  Brook  watershed  is  located  a  few  miles  south  of  Boston  in  Quincy 
and  Braintree.  A  small  section  of  the  3,000-acre  watershed  lies  in  the 
Blue  Hills  Reservation  in  Braintree.  The  brook  then  drains  southeastward 
to  the  Old  Quincy  Reservoir.  From  the  reservoir,  Town  Brook  follows  a 
generally  northeastward  course  through  densely  populated  sections  of 
Quincy,  then  enters  tidal  waters  through  a  small  tidal  wetland  (known  as 
Town  River)  and  into  Town  River  Bay,  a  tidal  inlet  tributary  to  Weymouth 
Fore  River  which  is  an  arm  of  Hingham  Bay,  the  southern  lobe  of  Boston 
Harbor.  The  brook  is  about  3  miles  long  from  the  Old  Quincy  Reservoir 
to  tidewater.  About  half  the  length  is  in  underground  conduits. 

The  purpose  of  the  proposed  project  is  to  reduce  flash  flooding  along 
the  stream  in  the  highly  developed  residential  and  commercial  center  of 
Quincy.  The  proposed  project  consists  of  modifications  to  the  dam  and 
providing  for  storage  of  floodwaters  at  Old  Quincy  Reservoir,  construc¬ 
tion  of  a  deep  tunnel  under  the  lower  part  of  the  watershed  to  divert 
flood  flows,  installation  of  new  diversion  conduits,  and  enlarging  the 
channel  in  some  remaining  open  reaches  of  stream.  Normal  flows  would 
continue  to  follow  the  existing  stream,  but  flood  flows  (actually  water 
surges  resulting  from  heavy  rains)  of  over  200  cfs  would  be  diverted 
through  the  tunnel.  The  various  new  conduits  would  divert  flood  flows 
from  existing  reaches  of  open  channels  and  conduits.  Normal  flows  will 
remain  in  the  existing  waterway. 


The  36-acre  Old  Quincy  Reservoir  (see  A,  attached  map)  was  stocked  with 
trout  in  1966.  It  was  found,  however,  that  the  high  acidity  of  the 
water  (pH  4. 4-4. 8)  caused  the  loss  of  stocked  fish.  No  further  efforts 
at  fisheries  management  have  been  made. 

Periodic  storage  of  floodwater  over  the  50-year  project  life  will  have 
no  impact  upon  the  small  population  of  yellow  perch  and  bullhead  in  the 
reservoir.  Terrestrial  habitat  around  the  shoreline  will  be  inundated 
by  floodwaters  several  times  a  year  during  the  50-year  project  life. 

This  will  cause  temporary  loss  of  wildlife  habitat.  Construction  of  a 
spillway  and  dike  will  have  temporary  adverse  impacts  upon  wildlife 
habitat  during  the  construction  period. 

rne  following  discussion  deals  with  what  we  consider  to  be  the  three 
areas  of  impact  on  fish  and  wildlife  resources. 

A  wooded  area  (see  B,  attached  map)  of  about  60  acres  lies  between  Route 
3,  the  granite  quarries,  and  the  Granite  Branch  Railroad  line  located  on 
the  west  side  of  the  Raytheon  plant  on  Centre  Street.  The  stream  flows 
through  part  of  this  area  forming  a  small  wet  site  of  about  10  acres. 

The  proposed  diversion  channel  to  be  located  upstream  from  the  Granite 
Branch  Railroad  will  require  removal  of  vegetation,  digging  the  channel, 
removal  of  spoil,  cleaning  up  the  area  and  replanting  of  vegetation.  It 
will  be  a  permanent  disruption  of  the  low-lying,  wet  portion  of  this 
wooded  area.  The  diversion  channel  will  be  an  open,  artificial,  intrusion 
in  this  site  that  still  remains  in  a  relatively  natural  condition.  It 
is  not  a  highly  significant  wildlife  area  in  a  broad  scale,  but  the 
small  mammals  and  songbirds  that  live  there  add  tc  the  human  environment 
values  of  nearby  residents. 

There  is  a  risk  of  changing  the  characteristics  of  the  area  by  dredging 
a  relief  channel  to  carry  floodwaters.  Spring  floodwater  that  spreads 
through  the  area  helps  to  maintain  its  character.  You  should  explore 
the  possibility  of  constructing  an  overflow  outlet  at  the  railroad 
tracks  instead  of  the  diversion  channel.  The  outlet  should  be  designed 
to  hold  some  of  the  floodwater  in  the  wet  area  and  it  could  be  less 
expensive  to  construct  than  the  diversion  channel. 

The  stream  from  Revere  Road  to  Bigelow  Street  is  utilized  by  large  numbers 
of  rainbow  smelt  for  spawning  (see  C,  attached  map).  This  run  enters  from 
Town  River  Bay,  passing  under  a  250- foot  culvert  at  the  Southern  Artery, 
through  the  tidal  wetland  channel,  and  then  through  about  1,700  feet  of 
closed  conduit  before  reaching  the  spawning  area.  The  smelt  spawn  when 
water  temperatures  are  between  50  and  60°F.  The  peak  of  the  spawning 
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has  been  reported  to  be  between  April  25  and  May  2,  and^more  smelt  reach 
the  area  than  can  be  acconanodated  by  the  spavming  area.  The  run  usually 
lasts  through  the  month  of  April.  In  1979,  it  started  during  the  last 
week  of  March. 

The  success  of  smelt  spawning  depends  upct)  stream  flow  and  related 
depths.  Flows  in  this  reach  of  the  stream  are  now  very  sensitive  to 
precipitation  because  there  is  little  water  storage  left  in  this  urban 
watershed.  As  a  result  the  flow  rates  are  highly  variable. 

Proposed  widening  of  the  channel  to  20  feet  and  changing  its  slope  will 
reduce  the  water  depth  when  the  same  flow  is  compared  without  and  with 
the  project.  This  reduction  of  water  depth  will  inhibit  smelt  spawning. 
The  relationship  between  flows  and  depth  with  the  wnLder  channel  should 
be  evaluated  and  the  design  modified  if  necessary  to  maintain  adequate 
water  depth.  One  possible  measure  would  be  to  construct  a  pilot  channel 
designed  to  have  at  least  six  inches  of  water  at  the  normal  flow  rate 
during  the  spawning  period.  The  low  flow  pilot  channel  should  have 
vertical  sides  to  reduce  egg  loss  if  the  water  level  decreases.  Another 
possible  measure  would  be  to  maintain  flows  by  releasing  water  stored  in 
the  Old  Quincy  Reservoir.  If  maintenance  of  water  depth  comparable  to 
existing  depth  is  not  possible,  the  channel  should  not  be  widened. 

There  is  a  need  to  increase  smelt  spawning  area  and  this  could  be  accom¬ 
plished  by  increasing  the  area  of  gravel  on  the  stream  bed.  Placing 
gravel  through  the  reach  to  be  rechanneled  should  improve  spawning  and 
hatching.  There  are  some  short  sections  of  this  reach  that  have  a  sandy 
stream  bed  which  is  not  attractive  for  spawning. 

The  smelt  run  at  this  location  is  a  remnant  of  past  runs.  It  is  remark¬ 
able  that  it  has  persisted  in  the  face  of  urbanization  of  the  watershed. 
The  drastic  modifications  of  flow,  discharge  of  pollutants  from  the 
streets,  conimercial  and  industrial  concerns,  and  enclosure  of  the  lower 
part  of  the  stream  in  stone-lined  banks,  would  be  expected  to  eliminate 
the  run.  There  is  sufficient  spawning  success  in  Town  Brook  to  maintain 
this  run.  It  continues  to  make  its  contribution  to  the  resources  of  the 
Bay  where  smelt  are  taken  as  a  sport  fishery,  as  well  as  serving  as  food 
for  predator  fish. 

The  outlet  of  the  12-foot  diameter  diversion  tunnel  will  be  located  at 
the  upstream  end  of  a  six-acre  tidal  wetland  (see  D,  attached  map) 
located  between  the  Southern  Artery  and  Elm  Street.  The  wetland  is 
about  2,000  feet  long  and  is  relatively  narrow.  It  is  surrounded  by 
busy  streets,  commercial  buildings  and  a  school  yard,  and  has  relatively 
low  wildlife  value  as  a  result.  However,  a  few  waterfowl,  shorebirds 
and  songbirds  use  the  area.  It  has  a  variety  of  vegetation  types  asso¬ 
ciated  with  salt  marshes  that  are  unique  to  the  watershed. 

Widening  of  the  natural  channel  from  about  25  feet  to  60  feet  will 
remove  about  two  acres  of  saltmarsh  vegetation  including  most  of  the 
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Spartlna  altemlflora.  This  is  in  addition  to  any  loss  resulting  from 
the  construction  of  the  tunnel  outlet  structure  in  the  upper  end  of  the 
marsh.  This  saltmarsh  is  an  asset  for  the  surrounding  area  and  should 
not  be  further  degraded  by  the  proposed  construction.  While  it  is  not 
large  enough  to  be  highly  significant  for  production  of  fish  and  wildlife 
resources,  it  is  a  small  natural  area  in  the  midst  of  residences,  commer¬ 
cial  establishments,  streets  and  a  highway. 

We  understand  that  the  tunnel  will  divert  floods  in  excess  of  200  cfs 
about  12  times  each  year.  When  these  floodwaters  start  to  flow  through 
the  tunnel,  a  flush  of  standing  water  in  the  tunnel  will  spread  out  over 
the  wetland  area.  This  water  may  be  low  in  dissolved  oxygen  and  could 
contain  significant  amounts  of  pollutants,  such  as  petrcleun  products 
from  garages  and  runoff  from  streets  and  highways,  if  seepage  of  under¬ 
ground  aquifers  is  not  sufficient  to  dilute  pollutants  and  supply  dissolved 
oxygen.  The  tunnel  outlet  should  be  placed  where  receiving  waters  can 
handle  the  flood  surges  and  possible  pollutants  without  the  need  for 
channeling  in  wetlands. 

Anadromous  fishes,  such  as  the  smelt,  are  attracted  by  the  flow  of 
water.  They  will  usually  try  to  follow  the  strongest  flow  whether  it  is 
coming  down  the  stream  or  from  the  mouth  of  a  tunnel.  If  a  diversion  of 
floodwater  happened  to  occur  during  the  smelt  run,  large  numbers  could 
be  trapped  in  the  tunnel.  A  barrier  consisting  of  a  spillway  at  least 
24  inches  high  w-ill  be  needed  to  prevent  entrance  of  smelt  or  other 
species. 

The  loss  of  part  of  this  wetland  through  channelization  and  construction 
of  the  tunnel  outlet  and  temporary  adverse  impacts  while  the  tunnel  is 
in  use  can  be  avoided.  Extension  of  the  tunnel  into  Town  River  Bay 
should  be  considered. 

Additional  information  will  be  needed  on  potential  water  elevations  for 
the  overflow  outlet  in  Area  B  and  potentials  for  storing  water  in  the 
Old  Quincy  Reservoir  to  maintain  the  smelt  area. 

Please  advise  us  of  any  steps  you  may  be  considering  to  minimize  the 
adverse  impacts  of  polluted  water  which  will  be  discharged  from  the 
tunnel  outlet. 

If  there  are  any  changes  in  project  plans,  and  if  you  have  any  questions 
concerning  this  letter,  please  let  us  know. 


Sincerely  yours. 


Supervisor 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

ECOLOGICAL  SERVICES 
P.O  Box  1518 

Concord,  Naw  Hampshire  03301 


MAY  3  0  1980 

Colonel  William  E.  Hodgson 

Deputy  Division  Engineer 

New  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Colonel  Hodgson: 

This  is  our  fish  and  wildlife  report  on  plans  being  considered  for  flood 
protection  in  the  Town  Brook  Watershed,  Quincy,  Massachusetts.  Our 
planning  aid  letter  of  April  27,  1979,  described  the  resources  of  the 
area  and  expressed  our  concerns  about  adverse  impacts  of  plans  then 
being  considered. 

A  revised  plan  was  described  to  us  on  May  16  and  20,  1980,  by  Mr.  Adler 
and  we  have  received  a  draft  copy.  The  revised  plan  essentially  eliminates 
our  concerns  about  adverse  impacts. 

We  were  concerned  about  habitat  destruction  that  would  be  caused  by  the 
proposed  channel  through  the  wetland  upstream  from  the  Granite  Branch 
Railroad.  The  revised  plan  will  cause  no  adverse  impacts  on  this  wetland. 
We  recommend  that  you  encourage  permanent  preservation  of  this  site  as  a 
condition  of  the  project.  This  site  has  open  space  value  in  this  inten¬ 
sively  developed  community  and  has  value  for  retarding  flood  water  from 
sudden  storms. 

The  channel  widening  that  was  planned  for  the  reach  between  River  Road 
and  Bigelow  Street  has  been  dropped.  Instead,  a  bypass  conduit  will  be 
constructed  along  Miller  Stile  Road  and  Bigelow  Street  to  bypass  flood 
flows.  It  is  critical  that  natural  flows  pass  through  the  smelt  spawning 
area  during  the  spawning  period.  At  the  same  time,  smelt  should  not  be 
allowed  to  get  into  the  bypass  conduit  because  they  would  then  reenter 
the  stream  above  the  spawning  area.  This  new  plan  will  eliminate 
possible  adverse  impacts  that  could  have  been  caused  by  widening  the 
channel  as  originally  planned.  The  large  tunnel  (12-foot  diameter)  that 
will  be  constructed  to  bypass  flood  flows  from  School  Street  to  tidewater 
should  not  cause  adverse  impacts  to  fish  and  wildlife  resources  if 
normal  flows  (including  spring  freshets)  are  allowed  to  flow  through  the 
downstream  end  of  Town  Brook  for  smelt  spawning.  We  understand  that 
floodwater  will  not  be  diverted  until  the  flow  reaches  200  cfs,  which 


should  be  adequate.  We  also  understand  that  the  City  of  Quincy  has 
requested  the  25,000  cubic  yards  of  rock  that  vill  result  from  tunnel 
construction.  We  do  not  know  the  intended  use  for  this  rock  but  the 
City  should  be  aware  of  regulations  concerning  fill  at  environmentally 
sensitive  sites. 

The  new  plan  to  locate  the  tunnel  outlet  on  upland  about  900  feet  down¬ 
stream  from  the  original  location  will  eliminate  the  need  to  channelize 
the  saltmarsh.  Your  plan  to  take  flood  easements  on  the  tidal  area  will 
assure  permanent  preservation  of  this  marsh.  This  change  of  plan  will 
preserve  the  marsh  in  contrast  to  the  original  plan  that  would  have 
destroyed  part  of  the  marsh. 

Existing  culverts  under  the  southern  artery  will  be  enlarged  to  handle 
the  flood  flows.  A  section  of  the  left  bank  downstream  from  the  artery 
will  be  cut  back  to  widen  the  channel.  These  proposals  will  have  insig¬ 
nificant  effects  upon  fish  and  wildlife  resources.  We  recommend  that 
the  bottoms  of  the  stream  and  culverts  be  left  with  a  natural  rubble  and 
gravel  bed. 

The  flap  gate  that  will  be  placed  on  the  downstream  end  of  the  culverts 
should  be  designed  and  operated  so  as  not  to  delay  the  smelt  run.  The 
smelt  usually  run  at  high  tide  so  that  the  gates  should  be  open  during 
high  tides. 

The  project  now  has  an  environmentally  sound  plan.  We  will,  however, 
want  to  review  the  final  plans,  especially  the  tunnel  outlet  structure, 
to  see  if  any  changes  might  be  needed  to  avoid  entrance  of  anadromous 
fish.  We  appreciate  your  effort  to  Include  our  recommendations  into 
the  plans  for  this  project. 


Sincerely  yours. 


Gordon  E.  Beckett 
Supervisor 
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f  .  :  ■  '  Town 

W'hit  could  be  the  final  drive  for  a 
SJO-millboo  ilood  controi  project  in 
t^incy  Tieeds  and  deserves  support 
from  beyond  the  neij^hborhoods  in¬ 
volved. 

Two  city  councilors  are  urging  res 
idenls  of  flood  prone  South  and  West 
Quincy  to  lobby  Senators  Edward 
Kennedy  and  Paul  Tsongas  for  help 

'fhe  coundlors,  Daniel  Raymondi 
and  James  Sheets,  point  out  (hat 
legislation  for  (he  Toun  Brook  project 
has  been  approved  by  the  U.S  House 
of  Representatives  through  the  efforts 
of  U.S  Rep  Brian  Donnelly,  D- 
Dorchester.  That  measure  now  must 
be  acted  on  by  the  U.S.  Senate,  and 
the  ne.\l  few  weeks  will  be  crucial,  as 
the  two  city  councilors  note. 

The  project  to  control  flooding 
along  Town  Bn-ok  has  been  eight 
years  in  the  making,  but  it  is  threat¬ 
ened  by  a  change  in  federal 
guidelines.  Residents  along  Town 
Brook  end  up  with  several  feet  of 
water  in  their  homes  dunng  heavy 
rains.  But  under  the  new  guidelines, 
the  flow  in  the  brook  might  not  be 
heavy  enough  to  allow  the  Army 
Corps  of  Engineers  to  begin  construc¬ 
tion. 

The  Quincy  City  Council  recently 
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resolved  to  put  pressure  on  Congress 
to  save  the  project  The  efforts  by 
Counalors  Sheets  and  Raymondi  to 
launch  a  citizens  campaign  for  the 
project  also  should  help. 

Pressure  won’t  be  needed  to  get 
Senators  Kennedy  and  Tsongas  work¬ 
ing  hard  for  the  project.  But  broad 
public  support  might  help  the  sena¬ 
tors  get  the  flood  relief  measure 
enacted  and  signed  by  President 
Carter.  '  . 

A  few  years  ago,  when  the  South 
Quincy  MBTA  station  was  opposed  by 
many  South  and  West  Quincy  resi¬ 
dents,  its  supporters  responded  that 
ihe  transit  project  would  speed  flood 
control  work  The  transit  project  is 
r.-'w  undi :  nstruclion,  but  the  flood 
c-o.'tro!  work  is  in  deep  trouble. 

It's  time  those  who  pushed  for  the 
transit  station  get  strongly  behind  the 
drive  for  flood  control.  South  Shore 
labor  organizadons,  the  business 
community,  stale  legislators,  public 
transportation  advocates  and  environ¬ 
mentalists  should  get  to  work. 

That  coalition  succeeded  in  mak¬ 
ing  the  transit  project  a  reality,  and 
should  prove  a  powerful  ally  in  South 
and  West  Quincy’s  fight  for  flood 
control.  - 
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Quincy  flooding 


Rcbidi'iils  of  South  and  Wi  sl  Quiu 
cy,  after  year«  of  promises  from  all 
levels  of  government,  have  a  right  to 
expert  relief  from  flooding  problems 
Hrav7  rain  last  week,  which  once 
again  flooded  streets  and  basements 
along  Town  Brook,  served  as  a  re¬ 
minder  of  just  how  long  It  is  taking  to 
turq  those  propuses  tnto  reality. 
Worse,  there’a  a  chance  that  the  most 
important  part  of  the  flood  control 
project  might  not  be  built  at  all. 

Vastachusetli  egencie$i-the 
Mcic,  the  date  DPW  gnd  the  MBTA 
—are  doing  their  part  But  the  U.S. 
Artry  Corpf  of  Engineers  will  not 
knoiw  for  at  least  another  two  weeks 
whether  it  can  go  forward  with  its 
share  of  the  project 
the  state  DPW  ja  building  a  big 
culvert  across  Route  3  to  carry  Town 
Brook  after  U  leaves  Braintree  Dam. 
On  the  Quincy  side  of  the  highway,  the 
MBTA  is  preparing  culverts  to  handle 
overflow  from  the  bfook  through  the 
South  Quincy  transit  station  area. 

The  MDC  |>as  15  million  available 
to  install  overflow  culverts  from  the 
MBTA  station  to  School  Street  In 
Quincy  Center  Tha  MDC  work  will  be 
part  of  the  city’s  Burgin  Parkway 
extension,  scheduled  to  start  in  the 
spring 

The  MDC  is  also  drawing  final 
plaps  for  the  flood  control  system  for 
Town  Brock  all  the  way  from  Brain- 
Ire^  Dam  to  Town  River 

But  the  big  catch  is  that  wllhout 
Corps  of  Engineers  construction  of  a 
flood-control  tunnel  from  Quincy  Cen¬ 
ter  to  Town  River,  the  stale  work 
upstream  will  be  of  only  limited  val¬ 
ue 

Last  year,  just  as  the  corps  seemed 


to  U'  gelling  the  upper  hand  ag.nnvi 
red  tape,  the  rules  changed  There  is 
now  a  scriou-s  question  whether  there 
IS  a  sufficient  volume  of  water  in 
Town  Brook  to  satisfy  new  regu¬ 
lations  for  a  corps  project. 

Those  regulations  went  into  effect 
because  of  objections  raised  by  Presi¬ 
dent  Carter  and  Congress  about  big 
corps  projects,  most  of  them  in 
western  stales.  Cntics  of  those  big 
projects  considered  them  environ¬ 
mentally  dangerous  boondoggles 

It's  appalling  t^at  a  small,  long- 
planned  and  clearly  needed  project  In 
Quincy  is  threatened  by  the  regu¬ 
lations,  whUe  some  of  the  "boondog¬ 
gles”  have  been  exempted  by  Con- 
grt'ss 

The  regional  office  of  the  corps  in 
Waltham  has  fought  a  good  battle  to 
keep  the  Town  Brook  project  alive. 
Efforts  have  been  made  to  "grand¬ 
father”  it  from  the  new  regulations. 
And  a  worthwhile  plan  was  developed 
to  tunnel  floodwalers  from  f  urnace 
and  Cunningtiam  Brooks  to  Town 
Brook,  which  could  gel  the  volume  of 
water  there  up  to  ihe  required  levels 

Maybe  the  regional  oflice  will  save 
the  project  But  Quincy  officials  and 
the  Mas-sachusetts  congressional  del¬ 
egation  should  be  lake  the  fight  to 
Washington 

The  flooding  problem  received  con¬ 
siderable  attention  at  the  time  South 
Quincy  station  was  u  conlroverMal 
issue  Elected  officials,  union  leaders, 
the  business  community  and  Ihe  U.S. 
Department  of  Transportation  let  res¬ 
idents  know  that  transit  conslruetion 
would  spur  flood  control  work 

Now  that  the  MBTA  project  is  in 
full  sw  leg.  It  IS  time  to  see  that  those 
promises  ul>oul  flood  control  are  kept 
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QITNCY  —  A  qN  engineering  Consultant  told  about  150 
citizens,  businessmen  and  state  and  local  politicans  last  Dlght.  -  ■ 
'that  the  Burgm  ParWay  extension  should  be  computed  by 
spnng  19Ki 

H  M'lUiam  M.xire  said  bids  «  dl  be  sought  this  spring  for  the 
project's  first  phase  construction  of  a  connector  road  from  the 
Grossman  s  Star  Mar'Ne;  complex  to  the  Parkingway  and  ex¬ 
tension  of  the  Eurg_'  Parkwaj  to  this  connector. 

Bids  «'iii  be  y  .c'  t  next  spring  for  the  second  phase,  the 
extension  o!  Burg.,  I’arkwaj  to  Centre  Street  and  a  tie-in  with 
Route  3 

The  first  phase  should  be  completed  in  one  year,  the  second 
iiituo  years.  .  • 

This  news  received  overwhleming  support  from  the  au¬ 
dience  attending  last  night's  meeting,  conducted  by  the  state 
Department  Of  Pubb:  Works  ' 

Tne  DPVV  held  the  hearing  to  obtain  local  comment  on  the 
plan  before  rinalning  project  design. 

The  project  w-ib  provide  quick  access  to  downtown  Quincy 
from  greater  Boston  highways  The  lack  of  such  access  has- 
prevented  msjor  new  dei elopmenls  in  Quincy's  business  districi 
for  over  a  decade.  ■  •  •  .  •  . 

H.W  Moore  engineer  Franklin  Ching  said,  after  the  meeting 
that,  the  project  would  cost  $4  to  15  million  But  he  said  the 
federal  government  will  pay  T5  percent  of  the  cost,  the  state  wiiU 
cover  25  percent  ,  ^  . 

A  deep  flood-control  culvert  will  parallel  Ihe  parkway 
extension  and  cany  flood  waters  from  South  Quincy  to  a  point 
behind  the  Tlirnstylc  store  It  will  cost  about  15  miUion. 

However,  the  /trmv  Corns  of  Engineers  has  not  yet  buUI  the 
underground  tunnel  that  would  carry  the  flood  waters  out  to  sea. 
Residents  are  worned  that  w  ithout  the  tunnel,  the  culvert  will 
increase  local  flooding  Funds  for  the  tunnel  project  are  Ued-up 
in  Congress  ,  .  .  ^  . 

DPW  representahves  assured  residents  the  culvert  would 
not  increase  flooding  But  the  representatives  agreed  the  tunnel 
is  necessary  for  final  solution  of  the  flooding  problem. 

City  councilor  James  Sheets  said  Congress  should  be  . 
I  prodded  to  fund  the  tunnel  project. 

I  Four  homes  on  Maroh  Street  will  be  demolished  to  make 


Quincy 


way  (or  Ihe  Burgin  Parkway  extension  Six  Penn  Street  busi¬ 
nesses  —  Granger  Manufacturing.  South  Shore  Tile.  Chiminiello 
Oil,  Venus  Wafer.  Robbie  Fuel  and  Quincy  Garden  Center  —  will 
be  affected  by  project  landuking. 

W  aller  J  Hannon,  former  mayor  and  planning  director,  said 
the  project  will  benefit  not  only  the  downtown  but  also  the  entire 
city. 

Albert  Conti,  Sicif.  ,  .'.ncy  Civic  Association  president,  said 
the  projec;  is  vitally  needed,  and  slate  senator  Michael  Morrissey- 
called  it  "Ihe  key  to  revitalizing  dow  ntow-n." 

Other  proponents  included  city  councilors  Stephen  McGrath 
and  Sheets,  James  Lydon,  director  of  city  planning  and  develop¬ 
ment.  stale  senator  Paul  Harold  and  William  O'Connell,  Quincy 
historical  society  president  .  -  , 

Thomas  DeCourcy  of  the  DPW  said  bis  department  would 
purchase  the  homes  ol  displaced  residents  and  help  them  find 
new-  homes.  He  also  said  the  DPW  will  aid  businesses  affected  by  ' 
the  project  / '■  f  .  . 

Questioned  after  the  meeting,  involved  residents  said  the 
DPW  terms  seemed  fair.  Within  a  year,  they  will  be  informed 
their  properly  is  needed  for  the  project.  Their  property  will  be 
assessed  and  the  DPW  w-ill  offer  to  buy  it  at  that  assessment  The 
offer,  however,  can  be  appealed  for  another  assessment.  A  seller 
w-iU  receive  his  money  w-ithin  60  days  and  have  up  to  four  months 
to  vacate.  '.  ..  .  .  .  ,  '  , 

John  Goddard  of  16  Marsh  Street,  a  city  fireman,  said  his 
satisfaction  w-ith  the  DPW  plan  w-ill  depend  on  "how  well  (hey 
appraise  my  house."  Charles  Hooper  of  27  Marsh  Street,  said 
he’d  prefer  to  stay  in'hishome.  "I  don’t  think  they  need  to  lake 
homes,  but  how  can  you  stand  in  the  way  of  progress?"  . 

Andrew  Neary  of  24  Marsh  Street  said  he  was  worried  about 
finding  a  good  place  to  live  and  paying  more  taxes.  "1  don't  know  ■ 
where  I  can  live  as  cheap,"  he  said.  ’  . 
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Flooding  Solution  ] 
For  Town  \ 


A  deep  lunncl  lo  divert  flood 
flows  on  Town  Brook  in  Quincy 
and  Braintree  is  the  key  to  a 
flood  protection  system  offered 
for  public  comment  by  the  U  S 
•ilffiy  Corps  of  t;nRineerS"TW 
entire  propi'S.il  is  designed  to 
soKe  chronic  fhxxling  in 
Quincy's  business  center  and 
residential  areas  as  well  as  in 
the  Town  Brook  watershed  and 
the  Lakeside  firive,  Braintree 
area  It  will  be  discussed  at  a 
public  worksliop  in  Quincy  City 
Hall  on  September  18th  at 
7  301 'M 

Comment  is  required,  ac¬ 
cording  to  Colonel  Max  D. 
Sclie.der.  head  of  the  Corps' 
New  England  Division,  because 
patts  of  the  proiwsed  pro;ect 
come  within  the  Jurisdiction  of 
Section  404  of  the  Clean  Water 
Act  of  1977.  which  regulates  the 
discharge  of  dredged  of  fill 
materials  in  waters  of  the 
United  States 

The  recommended  plan  In¬ 
cludes  the  construction  of  a  12- 
foot  diameter  tunnel  m  rock.  130 
feet  underground  to  divert  flows 
from  Town  Brook  and  from 
proposed  relief  drainage  con¬ 
duits  along  the  proposed  Burgin 
J^arkway  The  tunnel  would  be 
drilled  some  4,000  feet  lo  the 
low  er  reach  of  Town  Hiver  adja¬ 
cent  lo  the  Soiilhern  Artery  to 
allow  outflows  into  wetland 
areas  New  culverts  would  be 
placed  under  the  Southern 
Artery  and  an  adjacent  parking 
lot  Downstream  of  the  Artery, 
the  left  bank  of  Uic  river  would 
be  widened  to  increase  channel 
capacity. 

Modifications  to  the  Old 
Quincy  Beservoir  dam  would  in¬ 
clude  a  new  spillway  and  outlet 
structure,  the  flattening  of  the 
downstream  face  of  Ihe  dam, 
repair  of  the  stone  protection  on 


the  upstream  face,  and  other 
work  Construction  of  a  dike 
along  the  north  shore  of  the 
reservoir  would  prevent  flood 
overflows  Into  Lakeside  Drive, 
Braintree 

All  of  the  planning  is  being 
closely  coordinated  between  the 
Metropolitan  District  Commis¬ 
sion,  officials  of  the  two  coin- 
rnunitles  and  Army  Engineers 

The  proposed  project  Is  a  part 
of  the  overall  urban  drainage 
improvement  system  for 
Braintree  and  Quincy  and  is  be¬ 
ing  designed  In  conjunction  with 
a  highway  and  mass  transit 
planning 

With  the  project  completed 
and  operating,  a  flo.ad  event  of 
the  magnitude  of  (he  August 
1955  episode  would  be  control¬ 
led  "If  such  a  flood  were  lo 
strike  now,"  Colonel  Scheider 
said,  "without  the  project,  los¬ 
ses  along  Town  Brook  would  be 
some  $12,500,000.”  Average  an¬ 
nual  losses  In  the  downtown 
Quincy  business  area  are  es¬ 
timated  at  $19  million  The  cur¬ 
rent  cost  estimate  of  the  Corps- 
proposed  project  is  $18  6  mil¬ 
lion 

All  agencies,  groups  and  in¬ 
dividuals  known  to  tiave  an  In¬ 
terest  or  responsibility  as¬ 
sociated  with  the  proposal  have 
received  notice  of  the  workshop 
meeting  and  the  404  evaluation 
report 

Under  Section  404  review- 
procedures.  anyone  may  request 
a  hearing  to  consider  the  water 
quality  aspects  of  the  proposed 
plan  Such  a  request  should  be 
specific  In  content. 

Comments  may  be  sent  to 
Colonel  Scheider  at  the  New 
England  Division,  US.  Army 
Corps  of  Engineers,  424  Trapelo 
Road.  Waltham,  MA  02154  no 
later  that  September  29,  1980 


Town  Brook  project:  4  years  away 

(AS  '  •  I 


This  is  an  important  project  and  should  be  moved  br- 


QUINCY  —  It  could  take  four  years  before  the  Army  Corps 
of  Engineers  begins  construction  on  the  $18.6  millionTown  Brook 
"USocTconlrol  project. 

Colonel  William  E.  Hodgson  Jr.,  deputy  division  engineer, 
said  four  years  was  an  "optimistic  estimate"  since  the  corps' 
proposed  project  must  await  congressional  approval. 

Col.  Hodgson  explained  during  a  public  hearing  at  Quincy 
City  Hall  last  night  the  project  would  reduce  flooding  in  Quincy 
and  Braintree. 

Under  the  plan,  the  corps  would  construct  a  ISO-foot 
underground  tunnel  to  divert  floixl  flows  out  of  flood-prone  areas, 
larger  culverts  under  the  Southern  Artery  and  improvements  at 
the  Old  Quincy  Reservoir. 

Col.  Hodgson  said  the  federal  government  would  cover  all 
construction  costs  and  the  community  would  be  responsible  for 
providing  all  lands  and  rights  of  way  necessary  for  construction, 
in  addition  to  maintaining  and  operating  the  works. 

The  project,  in  the  planning  stages  since  1970,  was  aban¬ 
doned  in  1978  when  a  new  set  of  water  flow  regulations  made  it 
ineligible  for  federal  funding. 

But  the  corps  changed  its  mind  and  resumed  the  project  last 
February. 

Both  residents  and  area  businessmen  testified  at  the  bearing 
(that  they  approved  the  corps'  proposed  plan. 

Hugh  MacFarlane,  S9,  of  100  Elm  St.,  said  flooding  has 
caused  extensive  damage  over  the  years  to  his  backyard  and 
oellar.  .  .  "  ' 

TU  support  anything  ihat  cuts  down  the  flooding,”  he  said. 
"I'd  bke  to  see  the  project  completed  sooner,  but  the  federal 
government  doesn't  do  anything  fast.”  . 

Louis  Grossman,  treasurer  of  Grossman,  Inc.,  said  the 
flooding  has  severely  affected  his  business  and  also  creates  a 
health  haurd. 


ward,"  he  added. 

City  Councilor  Daniel  Raymond!  also  expressed  his  support 
for  the  corps'  He  told  Col.  Hodgson  both  the  city  council  and  the 
Mayor  feel  the  project  is  vital.  ' 

Col.  Hodgson  said  the  plan  would  be  submitted  Sept.  30  to  the 
corps'  Chief  of  Engineers  and  the  Board  of  Engineers  of  Rivers 
and  Harbors  for  approval  before  it  would  be  presented  to 
Congress'. 


Quincy  Patriot  Ledger 
Quincy,  MA 
Sep  19  1980 
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PUBLIC  REVIEW  COMMENTS 


U.  S.  DEPARTMENT  OF  TRANSPORTATION 

FEDERAL  HIGHWAY  ADMINISTRATION 
REGION  ONE 

100  Summer  Street  -  Suite  1517 
Boston,  Massachusetts  02110 


IN  HCPLV  REFER  TO: 

Flood  Protection  Project  -  Town  Brook  HEV-MA 

Quincy  and  Braintree,  Massachusetts 


September  17,  1980 


Division  Engineer 

New  England  Division 

U.S.  Army  Corps  of  Engineers 

424  Trapeio  Road 

Waltham,  Massachusetts  02154 

Dear  Sir: 

Members  of  our  staff  have  reviewed  the  draft  feasibility  report  for 
this  project.  This  project  appears  to  be  one  which  is  sorely  needed  in 
Quincy  and  Braintree  to  reduce  recurring  flood  damage  from  Town  Brook. 
According  to  Figure  9,  the  proposed  relief  tunnel  will  pass  under  ten 
streets  but  the  report  contained  no  discussion  of  the  effects  of  construc¬ 
tion  on  local  traffic  flow  patterns.  Such  a  discussion  should  be  a  part 
of  the  environmental  assessment. 

Thank  you  for  the  opportunity  to  review  this  document. 

Sincerely  yours, 

N.  J.  Van  Ness 
Division  Administrator 


By: 


P.  Robinson 

Transportation  Planner 


COASTAL  ZONE 
MANAGEMENT 
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September  18,  1980 


Colonel  Max  B.  Scheider 
U.S.  ARMY  CORPS  OF  ENGINEERS 
New  England  Division 
k2k  Trapelo  Road 
Waltham,  Mass.  0215^ 

Re :  NEDPL-I  Consistency  Determination  and  Supporting  Information  for 

Town  Brook  Local  Protection  Project,  Quincy,  Mass.,  July  29,  1980 

Dear  Colonel  Scheider; 

We  have  completed  our  review  of  your  July  29,  1980  consistency  determination 
for  the  preliminary  Feasibility  Study.  We  feel  that  the  initial  study  provides 
documentation  of  the  need  for  the  project  as  well  as  a  general  discussion  of 
the  nature  of  the  alternatives  to  the  project  which  are  adequate  to  allow  us  to 
concur  with  your  consistency  determination. 

However,  it  is  important  to  recognize  that  this  is  the  first  phase  of  the 
project  study/approval  process  for  the  Town  Brook  Local  Protection  Project. 

Later  phases  in  this  process  will  develop  specific  project  plans  which  include 
a  detailed  analysis  of  the  coastal  resources  affected  and  the  mitigation  methods 
to  be  employed.  This  later  phase  will  also  require  a  consistency  determination. 
Although  it  is  not  possible  to  develop  an  a  1 1  - i nc 1 u'  i ve  11st  of  specific  details 
that  must  be  addressed  in  later  phases,  your  July  .  1980,  determination 

provides  an  exce I  1 ent,  but  perhaps  not  exhausf '  .  including; 

-  Wetland  purchases  or  easements  will  be  used  to  retain  wetland  values 
in  the  vicinity  of  the  Town  Brook  outlet  structure  (policy  1,  p.  2).  MCZM 
strongly  supports  these  suggestions.  In  addition,  wetland  losses  attributable 
to  the  outlet  structure  itself  or  to  the  effects  of  current  scouring  should  be 
thoroughly  studied  and  possible  mitigation  plans  developed. 

-  Stream  bypassing  or  work  rescheduling  will  be  studied  to  minimize 

the  construction  effects  on  smelt  spawning  (Policy  2,  p.  2).  We  also  support 
this  effort  and  strongly  suggest  that  the  Corps  enlist  the  assistance  of  the 
Massachusetts  Di vis  ion  of  Mar ine  Fisheries  in  developing  such  plans. 

-  Anoxic  waters  may  be  released  into  Town  Brook  during  initial  tunnel 
flushing  (Policy  2,  p.  2).  This  potential  problem  should  be  studies  very  care¬ 
fully  and  specific  plans  developed  to  compensate  for  or  prevent  any  impacts, 
should  the  potential  for  damage  appear  to  be  high. 


•Colonel  Max  B.  Scheider 
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-  Tidal  flaps  will  be  installed  to  maintain  present  tidal  conditions  and 
flushing  characteristics  (Policy  4,  p.  3)-  Tidal  flaps  are  notoriously  unreli¬ 
able  and  require  frequent  maintenance  to  perform  even  an  irregular  open-closed 
function.  Further,  the  planned  increases  in  conduit  size  at  the  mouth  of  Town 
Brook  could,  conceivably,  improve  water  quality.  The  need  for  and  method  of  control 
of  tidal  gates  should  be  clearly  established  in  later  phases  of  the  study. 

Also,  substantiation  that  the  project  will  not  substantially  impact  on  produc¬ 
tive  coastal  wetlands  (Policy  10,  p.  3)-  We  feel  that  the  actual  impacts  due 
to  filling  and  current  induced  erosion  of  wetlands  should  be  documented  in  later 
phases.  A  detailed  mitigation  plan  should  be  designed  and  costed  out  for  any 
level  of  impact.  An  appropriate  mitigation  plan  could  then  be  selected  should 
the  impacts  be  interpreted  as  significant  by  MCZM. 

We  would  again  like  to  compliment  you  and  your  staff  on  your  excellent  Job 
in  preparing  the  detailed  consistency  determination  and  for  coordinating  this 
phased  consistency  review  with  MCZM.  I  am  certain  that  your  careful  attention 
to  our  comments  in  this  letter  will  help  to  make  the  final  phase  consistency 
review  as  expeditious  and  fruitful  as  this  first  phase  has  been.  However,  I  hope 
that  you  will  realize  that  our  comments  are  not  all-inclusive  and  trust  that  you 
will  rely  on  open  communications  and  honest  interpretation  of  our  policies  should 
other  issues  surface. 

We  expect  that  a  smoothly  functioning  phased  consistency  review  process 
between  the  New  England  Division  and  MCZMP  could  serve  as  a  model  for  coordination 
elsewhere  and  are  very  committed  to  it.  In  that  vein,  1  hope  that  you  will 
feel  free  to  contact  Michael  Penney,  of  my  staff,  or  myself  should  any  problems 
or  questions  arise. 


S i nee  re  1 y  , 


‘<r  f 


Edward  J.  Reilly 
Assistant  Secretary 
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cc :  Rob  Adler,  Corps 
Dick  Foster,  MEPA 
Pat  Corcoran,  MDC 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

ECOLOGICAL  SERVICES 
P.O.  Box  1518 

Concord,  New  Hampshire  03301 
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Division  Engineer 

New  England  Division,  Corps  of  Engineers 

424  Trapelo  Road 

Waltham,  Massachusetts  02154 

Dear  Sir: 

Mr.  Ignazio's  letter  of  August  29,  1980,  requested  our  review  of  the 
draft  Feasibility  Report  for  Water  Resources  Development,  Town  Brook, 
Quincy  and  Braintree,  Massachusetts.  We  have  reviewed  the  report  and 
suggest  that  the  following  revisions  be  made: 

The  8  to  10-acre  freshwater  wetland  located  between  Route  3  and  Centre 
Street  in  Quincy  will  not  be  altered  by  the  project.  However,  we 
reiterate  our  recommendation  (FWS  report  dated  May  30,  1980)  that  action 
to  preserve  this  wetland  for  wildlife  habitat,  open  space  value  and 
flood  retardation  be  included  as  a  part  of  your  plan.  We  appreciate 
that  the  recommended  plan  avoids  channelizing  this  area  which  was  proposed 
during  earlier  studies.  Your  action  will  eliminate  adverse  impacts  from 
the  project  but  will  not  assure  future  preservation.  This  could  be 
accomplished  by  incorporating  acquisition  of  the  site  as  a  natural 
valley  storage  site  into  your  plan  or  by  including  its  preservation  as  a 
part  of  the  contribution  by  non-Federal  interests.  Item  "e"  of  the 
Recommendations  on  the  last  page  of  the  report  could  be  interpreted  as 
including  preservation  of  this  site,  but  it  is  not  specific.  Action  to 
assure  preservation  of  this  wetland  would  be  in  accordance  with  the 
second  planning  objective  stated  at  the  top  of  page  18,  and  would 
contribute  to  the  EQ  and  NED  objectives  of  the  project. 

The  last  sentence  in  the  paragraph  referring  to  the  upstream  freshwater 
wetland  on  page  4  of  the  Environmental  Assessment  should  be  revised 
because  it  does  not  accurately  reflect  what  we  said  in  our  letter  of 
April  27,  1979.  The  statement  that  we  made  (paragraph  5,  page  2)  is  "It 
is  not  a  highly  "ignificant  wildlife  area  on  a  broad  scale,  but  the 
small  mammals  and  songbirds  that  live  there  add  to  the  human  environment 
values  of  nearby  residents."  Ducks  were  seen  in  the  area  but  we  have 
not  verified  the  extent  of  this  use.  It  is  possible  that  some  nesting 
may  occur. 
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Item  "b"  under  "C.l"  of  the  Summary  Comparison  of  Final  Alternative 
Plans  mentions  preservation  of  the  smelt  spawning  area  and  the  saltmarsh. 
Easements  on  the  wetland  (saltmarsh)  are  the  only  action  mentioned  under 
Plan  A.  Preservation  of  the  smelt  spawning  area  should  also  be  included. 

The  third  paragraph  on  page  8  and  the  first  paragraph  on  page  55  under 
"Recommended  Plan"  describes  the  proposal  to  widen  the  channel  through 
the  500-foot  reach  downstream  from  the  Southern  Artery.  We  received  a 
report  from  the  Massachusetts  Division  of  Marine  Fisheries  that  smelt 
may  be  spawning  in  this  reach.  This  was  received  after  we  submitted  our 
report  of  May  30,  1980,  and  needs  to  be  documented.  If  spawning  does 
take  place  at  this  site,  we  would  recommend  that  coarse  gravel  be  placed 
on  the  channel  bed. 

Sincerely  yours, 

Gordon  E.  Beckett 

Supervisor 


11111/ 


DEPARTMENT  OF  HOUSING  AND  URBAN  DEVELOPMENT 

BOSTON  AREA  OFFiCE 

BULFINCH  BUILDING,  1S  NEW  CHAHDON  STREET 
BOSTON,  MASSACHUSETTS  02114 


REGION  I 


IN  REPLY  REFER 


Division  Engineer  9/23/80 

New  England  Division 

U.S.  Army  Corps  ot  Engineers 

424  Trapelo  Road 

Waltham,  Mass.  02x54 

Re:  Draft  Feasibility  Report 

Town  Brook  Local  Protection 

Quincy  and  Braintree,  Mass. 

The  Boston  Area  Office  of  HUD  has  reviewed  the  "Draft 
Feasibility  Report"  for  providing  flood  control  measures  in 
the  Town  Brook  for  Qunicy  and  Braintree,  Massachusetts. 

The  flood  control  measures  proposed  within  the  Town  Brook 
area  will  not  effect  the  plans  and  goals  of  this  office  in 
the  area  of  housing. 

Thank  you  for  giving  this  office  the  opportunity  to  review 
and  comment  on  the  above  proposal. 


Sincerely 


Edward  Machado 
Environmental  Oftiicr 


UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  I 

J  F.  KENNEDY  FEDERAL  BUILDING.  BOSTON,  MASSACHUSE TTS  0220j 


September  29 ,  1980 

Colonel  Max  B.  Scheider,  Division  Engineer 

U.S.  Army  Corps  of  Engineers 

New  England  Division 

424  Trapelo  Road 

Waltham,  MA  02254 


RE:  Town  Brook  Local  Protection 

Quincy  and  Braintree,  Massachusetts 

Dear  Colonel  Scheider; 

We  have  completed  our  review  of  the  Draft  Feasibility  Report  for  Water 
Resources  Development,  and  the  Public  Notice  of  Section  404  Evaluation/ 
Environmental  Assessment  for  Town  Brook  Local  Protection  Project,  Quincy  and 
Braintree,  Massachusetts.  The  404  (b)  evaluation  review,  performed  by  our 
Permits  Branch  has  been  incorporated  in  the  following  comments. 

We  believe  that  the  Final  Feasibility  Report,  Section  404  Evaluation,  and 
Environmental  Assessment  could  develop  a  more  environmentally  acceptable 
flood  protection  project  by  detailing  specific  actions  of  handling  the  stagnated 
stormwater,  and  by  committing  to  the  implementation  of  specific  corrective 
measures . 

We  support  the  Corps  decision  to  conduct  detailed  water  quality  studj  ■  ,  to 
assess:  the  potential  of  anoxic  waters  in  the  proposed  relief  tunnel;  the 

impact  of  a  lower  water  quality  on  the  chemical,  physical,  and  biological 
integrity  of  th-  aquatic  ecosystems;  and  means  of  mitigating  potential  water 
quality  degradation.  Should  the  water  quality  studies  indicate  potential 
impacts,  all  possible  contingency  measures  and  combination  of  measures  should 
be  identified  and  evaluated. 

Thank  yo'  r  the  opportunity  to  comment  on  the  draft  reports  and  we  look 
forward  i.  ceiving  the  final.  Please  send  two  (2)  copies  of  the  final 
reports  when  they  become  availcible. 

If  you  have  any  questions,  please  feel  free  to  contact  Donald  Cooke  on  my 
staf::  at  (617)  223-4635. 

Sincerely, 

A /  A 

Ri'"  ard  R.  Keppler ,  Acting  Director 
En'.  ironmental  S.  Econoniic  Impact  Office 


UNITED  STATES  DEPARTMENT  OF  COMMERCE 

National  Oceanic  and  Atmospheric  Administration 

NATIONAL  MARINE  FISHERIES  SERVICE 

Environmental  5  Technical  Services  Division 
Environmental  Assessment  Branch 
7  Pleasant  Street 
Gloucester,  Massachusetts  01930 

NOV  5  1380 


Col.  William  E.  Hodgson,  Jr. 

Acting  Division  Engineer 
Department  of  the  Army 
Corps  of  Engineers 
424  Trapelo  Road 
Waltham,  Massachusetts  02154 

Dear  Colonel  Hodgson: 

This  is  in  reference  to  Mr.  Ignazio's  letter  of  August  29,  1980, 
concerning  the  draft  feasibility  report  and  Section  404  evaluation  for 
the  proposed  local  flood  protection  project  on  Town  Brook  in  Quincy 
and  Braintree,  Massachusetts. 

We  have  reviewed  the  report  and  concur  in  its  finding.  As  a  result 
of  this  we  have  no  objection  to  project  implementation.  We  wish  to 
commend  the  efforts  your  agency  has  taken  to  protect  fisheries  resources 
and  associated  habitats.  As  stated  on  pages  17  and  18,  two  of  the  three 
Planning  Objectives  listed  are  to  protect  rainbow  smelt  spawning  areas 
in  the  lower  reaches  of  Town  Brook  and  to  protect  wetlands.  Further, 
although  it  is  not  stated  specifically  (item  e  on  the  last  page  of  the 
report),  it  is  our  understanding  that  easement  will  be  acquired  on  wet¬ 
lands  to  prevent  encroachment  and  to  preserve  the  area  as  a  natural 
valley  storage  site. 

On  page  55,  first  paragraph,  the  recommended  plan  describes  a 
proposal  to  widen  the  channel  downstream  from  the  Southern  Artery.  A 
personal  communication  with  a  staff  member  from  the  State  of  Massachusetts, 
Division  of  Marine  Fisheries,  indicated  that  smelt  may  be  spawning  in  this 
area.  If  spawning  does  occur  in  this  area  we  recommend  that  the  proposed 
channel  bottom  be  constructed  of  coarse  gravel.  This  type  of  substrate  is 
necessary  for  the  development  of  smelt  eggs. 


Sincerely, 


Ruth  Rehfus 
Acting  Branch  Chief 


noRR 


New  England 

River  Basins  Commission 


M;  Mjik  Street.  'I  hnd  l  laur 
lioston,  Massachusetts  OdU)d 
lei  617-22'i  <>244 


30  September  1980 


Mr.  Joseph  L.  Ignazio,  Chief 
Planning  Division 
Department  of  the  Army 

New  England  Division,  Corps  of  Engineers 
424  Trapelo  Road 
Waltham,  MA  02154 


Dear  Mr.  Ignazio: 

We  have  reviewed  the  September  1980  Section  404  Evaluation/ 
Environmental  Assessment  for  the  Town  Brook  Local  Protection  Project 
in  Quincy  and  Braintree,  Massachusetts.  The  assessment  is  responsive 
to  the  recommendation  in  the  Report  of  the  Southeastern  New  England 
Study  requesting  a  study  of  the  flooding  problems  in  Braintree,  MA. 

(SENE,  2.  Boston  Metropolitan  Planning  Area  Report,  p.8-5.  Recommendation  3.) 
In  addition,  the  assessment  appears  to  be  consistent  with  NERBC's 
Regional  Policy  Statement  on  Flood  Plain  Management  in  New  England 
in  that  it  has  taken  nonstructural  management  approaches  into 
consideration  for  flood  damage  reduction. 

Thank  you  for  the  opportunity  to  comment  on  the  draft  plan. 


Utilization 

RDB/jh 


cc.  John  Bewick,  Secretary  of  Environmental  Affairs,  MA 
Elizabeth  Kline,  EOEA,  MA 


OFFICE  OF  THE  DIRECTOR 
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September  16,  1980 


Colonel  Max  B.  Scheider,  Division  Engineer 
U.S.  Army  Corps  of  Engineer 
424  Trapelo  Road 
Waltham,  Ma.  02154 

Dear  Colonel  Scheider: 

We  have  reviewed  your  Town  Brook  Local  Protection  Feasibility  Report. 

This  is  to  say  that  it  appears  to  offer  an  excellent  treatment  of  a 
complex  urban  flooding  problem. 


Sincerely  yours. 


Charles  F.  Kennedy 
Director  &  Chief  Engineer 


CFK/WFB/ha 


COMMENTS  AND  RESPONSE 


(Based  on  comments  received  from  public 
review  of  Draft  Feasibility  Report,  which 
included  the  Environmental  Assessment  and 
Section  404  Evaluation) 

FEDERAL 

U.S.  Fish  and  Wildlife  Service 

Comment  1:  The  Service  recommends  that  the  proposed  plan  should  include 

preservation  of  the  8  to  10-acre  freshwater  wetlcuid  located 
between  Route  3  and  Centre  Street  in  Quincy,  even  though  the 
wetland  would  not  be  affected  by  the  project. 

Response:  Since  the  wetlcuid  would  not  be  affected  by  the  project,  nor 

would  it  offer  sufficient  flood  retention  to  benefit  the  project 
proposed  further  downstream,  it  would  not  be  appropriate  to 
include  its  future  preservation  in  the  plan.  The  Corps  believes 
that  such  action  would  constitute  a  mitigation  of  no  impact. 
However,  we  will  continue  to  advise  local  interests  of  the 
benefits  they  would  receive  by  preserving  this  wetland.  In 
addition,  any  efforts  to  alter  these  wetlands  would  be  subject  to 
local.  State  and  Federal  regulatory  review. 

Comment  2:  A  statement  in  the  Environmental  Assessment  on  the  upstream 

freshwater  wetland  did  not  accurately  reflect  the  Service's 
previous  coordination  as  to  the  value  of  the  wildlife  in  the 
wetland  to  nearby  residents. 

Response:  The  Assessment,  has  been  modified  in  accordance  with  the 

comment.  The  statement  has  been  changed  to  read  that  the 
upstream  wetland  "is  not  a  highly  significemt  wildlife  area  on  a 
broad  scale,  but  the  small  mammals  and  songbirds  that  live 
there  add  to  the  human  environment  values  of  nearby  residents." 

Comments  3  amd  4:  The  Service  suggested  that  the  Summauy  Comparison  of  Final 

Alternative  Plans  should  include  preservation  of  smelt  spawning 
cU-eas.  Comment  4  refers  to  a  report  from  the  Massachusetts 
Division  of  Marine  Fisheries  (DMF)  indicating  that  smelt  may  be 
spawning  in  the  tidal  area  below  the  Southern  Artery.  If  this  is 
accurate,  the  Service  recommends  placing  gravel  in  the  exca¬ 
vated  cuea  to  improve  spawning  beds. 


Response: 


The  known  smelt  spawning  areas  are  between  Revere  Road  and 
Elm  Street.  This  is  upstream  of  the  Town  River  wetlemd  where 
the  tunnel  waters  would  exit  the  outlet  shaft.  As  a  result,  the 
project  will  not  affect  the  known  smelt  spawning  areas  of  the 
brook  upstream  of  Elm  Street.  Please  refer  to  our  response  to 
Comment  1,  where  we  address  the  issue  of  preserving  areas  that 
would  not  be  affected  by  the  project. 

We  are  not  aware  that  smelt  spawn  in  the  areas  of  the  brook 
below  Elm  Street.  We  thank  the  Service  for  informing  us  about 
the  Massachusetts  DMF  report  indicating  that  the  tidal  areas, 
particularly  below  the  Southern  Artery,  may  be  spawning 
areas.  We  will  seek  additional  information  and  coordination  to 
determine  whether  the  coastal  area  of  Town  Brook  provides 
spawning  potential  as  the  comment  indicates.  If  spawning  does 
occur  below  the  Southern  Artery  we  will  consider  placing  gravel 
on  the  channel  bottom  to  enhance  spawning  bed  characteristics. 


U.S.  Department  of  Transporation 


Comment  1:  The  proposed  relief  tunnel  will  pass  under  ten  streets  but  the 

report  contained  no  discussion  of  the  effects  of  construction  on 
local  traffic  flow  patterns. 


Response:  The  proposed  relief  tunnel  would  be  constructed  approximately 

190  feet  below  ground  level.  The  tunnel  construction  would 
have  no  affect  on  the  streets  above  it.  Construction  of  the  inlet 
and  outlet  shafts  would  be  located  in  vacemt  areas  and  would  not 
directly  affect  local  streets. 


Environmental  Protection  Agency 


Comment  1:  The  final  project  reports  could  develop  a  more  environmentally 

acceptable  project  by  detailing  corrective  measures  to  handle 
stagnating  storm  waters.  EPA  supports  the  further  investigation 
into  the  potential  of  tunnel  waters  becoming  anoxic,  the  effects 
of  degraded  water  quality  on  the  aquatic  ecosystem,  amd  means 
of  mitigating  potential  problems. 


Response:  The  Corps  will  investigate  the  potential  of  storm  waters 

becoming  anoxic  while  in  the  tunnel  for  prolonged  periods. 
Since  there  is  a  potential  water  quality  problem,  the  Final 
Feasibility  Report  presents  a  mitigating  measure  as  a 
contingency  solution.  It  was  developed  for  a  worst  case 


conditions  where  all  tunnel  waters  would  be  exchanged  with 
fresher  tidal  water  to  eliminate  potential  stagnation.  This 
mitigation  measure  is  presented  in  the  report  and  described  in 
more  detail  in  Chapter  2  of  Appendix  D,  Final  Feasibility 
Report. 


U.S.  Department  of  Commerce,  National  Marine  Fisheries  Service 


Comment  1:  The  Service  has  no  objection  to  the  project  since  efforts  were 

made  to  provide  protection  for  the  fisheries  resource  amd 
associated  habitats. 


Response:  None  necessary.  Thank  you  for  your  review  and  comment. 


Comment  2:  The  Service  indicated  that  the  report  may  have  left  some 

uncertainty  around  the  issue  of  purchasing  or  acquiring 
easements  on  the  wetland  for  its  protection. 


Response:  For  clarification,  one  element  of  the  project  will  be  to  acquire 

or  obtain  easements  on  the  wetland  to  maintain  its  existence. 


Comment  3:  It  was  recommended  that  a  gravel  substrate  be  placed  for  smelt 

spawning  in  the  area  proposed  for  widening  downstream  of  the 
Southern  Artery,  if  smelt  spawning  does  occur  there. 

Response:  Please  see  the  response  to  the  U.S.  Fish  and  Wildlife  Service 

comments  3  and  4. 


Department  of  Housing  and  Urban  Development  (HUD) 

Comment  1:  The  proposed  flood  control  project  will  not  affect  any  HUD 

plans  or  goals. 


Response: 


None  necessary.  Thank  you  for  your  review  and  comment. 


REGIONAL 


New  England  River  Basins  Commission  (NERBC) 

Comment  1;  The  Town  Brook  study  is  responsive  to  the  recommendation  in 

the  SENE  report  requesting  ein  investigation  of  the  flooding 
problems  in  Braintree,  Massachusetts.  The  assessment  appears 
consistent  with  NERBC's  policy  for  flood  plain  management. 

Response:  None  necessary.  Thank  you  for  your  review  and  comment. 


STATE 


Executive  Office  of  Environmental  Affairs,  C2M  Office,  Massachusetts 

Comment  1:  The  Massachusetts  Coastal  Zone  Management  (MCZM)  Office 

concurs  with  the  Corps  initial  consistency  determination  based 
on  the  need  for  a  project  and  the  alternatives  to  it.  A  final 
consistency  determination  would  be  required  in  the  next  phase 
when  mitigation  measures  have  been  studied  and  detailed  plans 
have  been  developed. 

Response:  A  final  determination  would  be  submitted  to  the  MCZM  Office 

for  final  concurrence  in  the  next  phase.  That  determination  will 
address  the  additional  information  requested  in  the  comments 
below. 


Comment  Z:  MCZM  Office  supports  the  Corps  plan  for  purchasing  or 

obtaining  easements  to  retain  the  Town  River  wetland.  A 
recommendation  was  made  to  study  and  mitigate  the  wetland 
losses  from  the  construction  of  the  outlet  structure  and  from 
effects  of  scouring  from  tunnel  discharges. 

Response;  Approximately  1/Z  acre  of  wetland  may  be  temporarily  altered 

or  eliminated  with  construction  of  the  outlet  feature.  This  plan 
has  already  been  developed  to  minimize  the  wetland  impacts  of 
previous  alternatives.  However,  during  the  design  phase  of  the 
project,  construction  details  would  be  considered  further  to 
minimize  wetland  impacts  to  the  maximum  extent  practicable. 
This  would  include  design  review  of  the  discharge  features  and 
energy  dissipators  to  mitigate  potential  scouring  from  tunnel 
discharges  at  low  tides. 


Comment  3: 


Response: 


Comment  4: 


Response: 


Comment  5: 


Response: 


MCZM  Office  supports  stream  bypassing  or  work  rescheduling  to 
minimize  possible  construction  effects  on  smelt  spawning.  It 
was  suggested  that  the  Corps  contact  Massachusetts  DMF  to  aid 
in  developing  plans  to  minimize  construction  effects  on  smelt. 


Features  to  minimize  construction  effects  on  smelt  spawning 
would  be  included  in  plans  auid  specifications  for  the  project. 
The  DMF  would  be  contacted  for  their  coordination. 


Anoxic  waters  released  from  the  tunnel  may  be  a  potential 
problem.  Studies  should  be  made  to  ascertain  if  a  problem  could 
develop  and  appropriate  mitigations  should  be  included  in  the 
project. 


Studies  will  be  made  to  determine  if  tunnel  waters  would 
stagnate  and  become  anoxic.  However,  as  a  precaution  against 
that  possibility  a  mitigating  feature  was  developed  to  exchange 
waters  in  the  tunnel.  The  flushing  action  was  designed  for  the 
worst  case  condition  where  all  tunnel  waters  become  anoxic.  An 
explanation  of  this  feature  is  presented  in  Chapter  2  of 
Appendix  D,  Feasibility  Report. 


Tidal  flaps  are  unreliable  amd  require  frequent  maintenance. 

The  need  for  such  gates  should  be  clearly  established  in  the  next 
phase.  Impacts  of  filling  and  current  induced  erosion  should  be 
documented  and  appropriate  mitigation  should  be  included. 
MCZM  Office  would  review  the  impacts  and  any  proposed  miti¬ 
gation  plans. 


The  use  of  tidal  flaps  would  be  reviewed,  however,  at  this  stage 
they  appear  necessary.  The  added  culvert  size  would  allow 
increased  tidal  action  upstream  of  the  Southern  Artery  with  the 
potential  for  causing  increased  flooding  that  does  not  exist  in 
this  reach.  Construction  impacts  to  the  wetland  from  fill 
activities  for  the  outlet  structure,  and  impacts  from  erosion 
from  tunnel  discharges,  will  be  reviewed  during  project  design 
(see  response  to  comment  2). 

The  final  review  of  the  effects  of  the  project  on  the  wetland 
from  filling  activities  and  potential  scouring  will  be  presented  to 
the  MCZM  Office  in  our  second  phase  Consistency  Determina¬ 
tion.  Continued  coordination  with  the  MCMZ  Office  will  be 
maintained. 


Department  of  Environmental  Management,  Massachusetts 


Comment  1: 


Response; 


The  Town  Brook  Feasibility  Report  appears  to  offer  an  excellent 
treatment  of  a  complex  urban  flooding  problem. 


None  necessary.  Thzmk  you  for  your  review  and  comment. 
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CHOTERT 


TOWN  BROOK 
QUINCY,  MASSACHUSETTS 
HYDROLOGIC  ANALYSIS  OF  FLOODS 
AND  IMPROVEMENTS 


1.  PURPOSE 

This  chapter  of  Appendix  D  presents  data,  analysis  and  discussion  of  the 
flood  hydrology  for  Town  Brook  in  Quincy,  Massachusetts.  Studies  included 
the  development  of  an  HEC-1  computer  model  using  information  from  previ¬ 
ous  studies  plus  7  years  of  stream  flow  records.  The  model  was  then  used  to 
access  the  development  of  floods  on  the  brook,  the  frequency  and  magnitude 
of  flood  events,  and  the  effects  of  pending  and  proposed  channel  modifi¬ 
cations.  Hydrologic  features  of  planned  improvements  plus  hydrologic  design 
criteria  are  also  presented  in  this  Appendix. 

2.  PROCEDURE 

The  study  procedure  for  the  hydrologic  analysis  of  floods  was  as  follows: 

a.  The  watershed  was  divided  into  subareas.  Stage-storage,  stage- 
discharge  and  unit  hydrographs  were  developed  and  inputted  into  the  HEC-1 
computer  model. 

b.  The  model  was  calibrated  by  analyzing  and  reproducing  selected 
r2unfall-runoff  events  recorded  during  the  short  term  7-year  gage  record. 

c.  Once  the  model  was  calibrated,  a  series  of  flood  events  was  modeled 
applying  both  historic  and  synthetic  storm  raunfall.  This  information  was  then 
used  to  derive  flood  magnitude  and  frequency  information. 

d.  The  hydrologic  effects  of  pending  and  proposed  modifications  to  the 
channel  were  then  analyzed  by  making  appropriate  changes  in  the  stage- 
discharge  relations  in  the  model  and  rerunning  a  selected  flood  series. 

3.  WATERSHED  DESCRIPTION 

Town  Brook  has  a  total  watershed  area,  above  tidewater,  of  approxi¬ 
mately  ^.5  square  miles.  The  brook  originates  at  Old  Quincy  Reservoir  in 
Braintree,  a  reservoir  built  in  the  1880's  as  a  water  supply  for  Quincy  but  now 
used  only  as  a  source  of  industrial  supply.  This  reservoir  has  about  1.5  square 
miles  of  relatively  flat,  quite  highly  developed  watershed.  Though  it  was 
noted  by  the  original  designers  of  the  reservoir  that  the  watershed  was  1,000 
acres  of  poor  land  not  suitable  for  cultivation  and  would  not  ever  be 
developed,  the  area  is  now  criss-crossed  by  expressways  and  contains  a 
shopping  center,  plus  other  extensive  commercial  and  residential  develop- 


I 

I 

J 


ment.  Presently,  efforts  are  being  made  to  maintain  the  reservoir  6  to  8  feet 
below  spillway  crest  to  provide  runoff  storage  for  reducing  downstream 
flooding. 

Downstream  of  the  reservoir,  the  stream  flows  easterly  through  a  resi- 
dentiad  section  of  Braintree,  beneath  the  Route  3  expressway  and  into  the 
Centre  Street  flood  plain  area  of  Quincy.  The  intervening  area  between  the 
reservoir  and  Centre  Street  is  1.4  square  miles  made  up  of  rolling,  moderately 
developed  area  comprised  of  single  family  residences,  industries,  highways  and 
old  stone  quarries. 

From  the  Centre  Street  flood  plaun  area,  the  brook  continues  to  flow 
easterly  at  an  extremely  flat  gradient  along  Brook  Street  to  School  Street. 

The  brook  is  mostly  underground  in  this  reach  either  in  concrete  conduit  or 
capped  granite  walled  rectangular  chcinnel.  This  reach,  with  an  intervening 
drainage  area  of  about  0.8  square  miles,  has  a  long  history  of  flooding. 
Development  in  the  flood  plain  in  the  past  was  mostly  the  stone  quarry- 
related  industry  and  older  residences  of  Quincy.  However,  the  advent  of 
expressways  and  the  extension  of  a  rapid  transit  line  through  the  area  has 
brought  accelerated  development  pressures  for  large  apartment  complexes, 
schools,  and  added  commercial  development. 

From  just  downstream  of  School  Street,  the  stream  is  conveyed  under¬ 
ground  through  the  center  of  the  city  of  Quincy,  one  of  the  oldest  cities  in  the 
United  States,  the  home  of  the  Hancocks  and  Adamses,  and  the  birthplace  of 
two  U.S.  Presidents. 

The  intervening  drainage  area  of  the  stream  in  central  Quincy  is  about 
0.7  square  miles  of  highly  developed  urban  area  and  the  brook  enters 
tidewater  near  Washington  Street  where  the  total  drainage  area  is  a  little 
over  4.5  square  miles. 

A  watershed  map  of  Town  Brook  is  shown  on  plate  1.  Plans  and  profiles 
of  the  brook  from  the  vicinity  of  Centre  Street  to  Washington  Street  are 
shown  on  plates  9  and  10.  For  purposes  of  hydrologic  analysis,  the  watershed 
was  divided  into  the  following  subareas: 


Subarea 

Drainage  Area 
isq.  mi.) 

Accumulative 

Old  Quincy  Reservoir 

1.56 

1.56 

Local  to  Centre  St.  Storage 

1.42 

2.98 

Local  to  Brook  Rd.  Storage 
Local  to  Upper  Reach  of 

0.79 

3.77 

Quincy  Conduit 

0.27 

4.04 

Local  to  Bigelow  Gage 

0.42 

4.46 
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Modifications  to  the  brook  channel  consist  of  a  planned  auxiliary 
condvit,  by  others,  extending  from  near  Centre  Street  to  downstream  of 
School  Street,  and  a  proposed  Corps  of  Engineers  tunnel  extending  from  the 
auxiliary  conduit  outlet,  beneath  Quincy  to  Town  River  Bay.  The  approximate 
alignment  of  these  improvements  is  shown  on  Plates  I,  9  and  10. 

4.  DISCHARGE  RECORDS 

There  are  no  long  term  discharge  records  for  Town  Brook.  However,  as 
part  of  ongoing  flood  studies,  the  U.S.  Geological  Survey,  at  the  request  of  the 
Corps  of  Engineers,  installed  a  stage  recorder  on  Town  Brook  in  September 
1972.  This  station  is  located  near  Bigelow  Street  (drainage  area  4.46  sq.  mi.) 
a  short  distance  upstream  from  where  the  stream  enters  tidewater  at 
Washington  Street.  The  station  has  been  in  continuous  operation  since 
September  1972,  thus  providing  7  years  of  stream  records.  These  records, 
though  of  relatively  short  duration,  proved  useful  in  the  development  and 
calibration  of  the  HEC- 1  computer  model.  Peak  stages  and  discharges 
recorded  at  this  gage  are  summarized  in  Table  I. 

5.  STAGE-DISCHARGE  RATINGS 

Stage  discharge  relationships  were  developed  for  Old  Quincy  Reservoir 
and  at  selected  index  stations  along  Town  Brook.  The  discharge  rating  at  Old 
Quincy  Reservoir  was  developed  for  the  existing  25-foot  long  overflow 
spillway  at  elevation  80.9  NGVD  and  for  an  overbank  flow  area  with  an 
assumed  length  of  50  feet  and  at  an  approximate  elevation  of  83  feet  msl. 
Capacities  were  computed  using  the  conventional  weir  formula  with  "C" 
values  of  3.2  and  2.6  for  the  spillway  and  overflow  area,  respectively. 

Stage-discharge  rating  curves  were  developed  for  selected  index  stations 
along  the  brook  using  available  cross-sectional  information  and  stream 
gradients.  Capacities  were  computed  by  Manning's  equation  using  "N"  values 
ranging  from  0.015  for  smooth  concrete  to  0.030  for  rock  channel  and 
overland  flow.  Key  index  stations  for  the  study  were; 

Index  //2  -  Bigelow  Street  Gage  Rating 

Index  //2A  -  Quincy  Conduit  Rating 

Index  #3  -  Brook  Road  Conduit  Rating 

Index  #4  -  Centre  Street  Storage  Outflow 

Conduit  Rating 

Stage-discharge  relations  were  developed  assuming  normal  flow  through 
the  immediate  reaches  and  then  were  later  adjusted  as  necessary  to  reflect 
the  effect,  under  certain  flood  conditions,  of  significant  downstream 
backwater.  Both  Brook  Road  and  Centre  Street  stages  were  in  many  cases  a 
function  of  downstream  backwater.  The  adopted  normal  flow  rating  curves, 
both  for  existing  and  modified  channel  conditions,  are  shown  on  plate  2. 
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TABLE  I 


TOWN  BROOK  GAGE 

PEAK  ANNUAL  STAGES  AND  COMPARATIVE  FLOWS 


Date 

Peak 

Stage 

(ft) 

IIQI. 

USGS  Rating 
(cfs) 

I.Q.. 

Corps  Ratii 
(cfs) 

August  1973 

6.83 

378 

335 

August  1974 

6.79 

372 

330 

May  1975 

7.44 

481 

385 

August  1976 

7.08 

442 

365 

August  1977 

5.34 

268 

268 

January  1978 

5.62 

289 

285 

January  1979 

6.93 

430 

360 

Datum  of  Gage  =  Approximately  5  feet  NGVD 

I 
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The  stage-discharge  curve  developed  at  Bigelow  Street  deviates 
somewhat  from  that  adopted  by  the  USGS.  The  USGS  rating  was  based  on 
measured  flows  up  to  300  cfs  and  the  upper  range  of  the  curve  defined  by  log- 
log  extension.  The  curve  computed  in  the  current  study  agreed  with  the  USGS 
curve  in  the  lower  range  but  indicated  less  capacity  in  the  upper  range  due  to 
the  restrictive  downstream  conduit.  Both  the  USGS  ratings  curve  and  that 
computed  and  adopted  in  the  current  study  are  shown  on  Plate  2.  Peak  annual 
stages  at  Bigelow  Street  and  the  corresponding  peak  discharges  using  both 
ratings  are  comparatively  listed  in  Table  1. 

The  rating  curve  at  Centre  Street,  for  improved  conditions,  was  based 
on  an  8  X  10  foot  conduit  to  be  installed  by  others,  with  an  invert  at  elevation 
18  feet  msl  and  an  energy  gradient  of  0.001  ft/ft.  Adjustments  were  then 
made  in  this  rating  as  necessary  to  reflect  downstream  backwater  effects. 
Stage-discharge  ratings  at  the  proposed  tunnel  entrance  below  School  Street, 
for  various  tunnel  plans,  were  developed  assuming  the  tunnel  inlet  would  be 
designed  to  provide  ample  capacity  to  the  tunnel  allowing  either  the  tunnel  or 
the  upstream  improved  channels  to  become  the  hydraulic  control  rather  than 
the  inlet  structure.  It  was  further  assumed  that,  if  a  diversion  tunnel  was 
built,  residual  floodflows  allowed  to  enter  the  existing  Quincy  conduit  would 
be  restricted  to  about  100  cfs,  thereby  increasing  flood  control  benefits 
downstream.  The  actual  inlet  design  and  allowable  downstream  flow  would  be 
refined  in  any  final  design  and  would  likely  vary  somewhat  from  the  assumed 
conditions,  but  it  was  believed  that  the  above  assumptions  provided  infor¬ 
mation  adequate  for  the  hydrological  assessment  of  the  flood  control  potential 
of  the  various  plans  of  improvement.  A  tunnel  inlet  design  for  the  finally 
selected  tunnel  plan  is  discussed  in  Section  19  of  this  Appendix. 

Capacities  for  various  sized  deep  rock  tunnels  beneath  Quincy  were 
based  on  a  length  of  3,800  feet,  a  Manning's  "N"  of  0.015,  an  entrance  "K"  of 
0.5,  an  exit  "K"  of  1.0  and  a  design  tailwater  level  of  7  feet  NGVD. 

6.  STORAGE  CAPACITIES 

Three  principal  flood  storage  areas  in  the  watershed  were  analyzed  using 
the  "modified  puls"  method  of  storage  routing.  The  three  storage  areas 
were:  Old  Quincy  Reservoir,  Centre  Street  and  Brook  Road.  Though  other 
areas  along  Town  Brook  experience  flooding,  the  volume  of  flood  plain  storage 
in  these  areas  is  not  sufficiently  large  to  significantly  affect  flood  hydrograph 
peaks.  The  storage  capacities  for  the  three  principal  storage  areas  were 
determined  by  planimetering  topographic  maps  of  the  areas  and  from  infor¬ 
mation  developed  by  Metcalf  6c  Eddy,  Inc.  Engineers  in  earlier  ongoing  studies 
of  the  brook.  Storage  capacity  curves  for  the  three  areas  are  shown  on  Plate 
3. 


All  routings  were  made  with  Old  Quincy  Reservoir  initially  at  elevation 
73.4  feet  NGVD,  7.5  feet  below  spillway  crest.  This  is  the  average  or  normal 
level  of  the  reservoir  under  present  operation,  though  it  often  fills  above  this 
level  during  freshets.  Two  comparative  flood  routings  were  also  made  with 
the  reservoir  assumed  initially  full.  This  data  is  summarized  in  Table  V. 
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7.  UNIT  HYDROGRAPHS 


Flood  hydrographs  for  the  different  subareas  were  computed  by  applying 
storm  rainfall  to  adopted  unit  hydrographs.  Unit  hydrographs  were  developed 
for  each  subarea  using  varying  "Snyder’s  coefficients"  based  on  watershed 
characteristics.  The  coefficients  were  then  refined  in  the  process  of 
calibrating  the  HEC-1  computer  model.  The  watershed  characteristics  and 
finally  adopted  coefficients  are  listed  in  Table  II. 

8.  SIORM  RAINFALLS 

The  greatest  flood  producing  storm  rainfall  of  record  in  the  Quincy  area 
occurred  in  August  1955  as  a  result  of  reunfall  associated  with  Hurricane 
"Dicine".  This  storm  produced  about  5.3  inches  of  rainfall  in  a  6-hour  period 
and,  though  the  upper  watershed  was  much  less  developed  than  today,  the 
resulting  flood  in  Quincy  was  believed  to  be  the  greatest  in  that  city's  history. 

The  second  greatest  flood  producing  rainfall  of  record,  and  the  most 
recent,  occurred  in  March  1968.  This  storm  produced  a  maximum  6-hour 
rainfall  of  only  2.5  inches  but  the  18-hour  total  was  about  5.7  inches.  This 
storm  occurred  at  a  time  of  very  high  antecedent  conditions,  greatly 
aggravating  the  resulting  flooding  which  in  many  areas  along  Town  Brook  was 
nearly  equal  to  that  of  1955. 

Two  other  notable  storm  rainfall  events  of  record  in  Quincy,  which  were 
associated  with  hurricanes  or  coastal  storms,  occurred  in  September  1954  and 
September  1961.  Fortunately,  these  storms  occurred  at  times  of  lower  ante¬ 
cedent  conditions  than  those  of  the  1955  and  1968  flood  events. 

Maximum  short  duration  storm  rainfalls,  experienced  since  1972  when 
stream  records  became  available,  occurred  in  August  1973  and  1974,  May  1975 
and  January  1979.  The  maximum  1-hour  and  6-hour  reunfalls  for  these  recent 
storms  as  well  as  the  historic  events  and  synthetic  100- year  and  10- year 
rciinfalls,  as  determined  from  U.S.  Weather  Bureau  T.P.  //40,  are  listed  in 
table  III.  Rainfall-time  distribution  for  the  August  1955,  March  1968  and 
January  1979  storms  are  graphically  illustrated  on  plates  4,  6  and  7. 

9.  ANALYSIS  OF  FLOODS 

A  series  of  storm  rainfall  events,  that  occurred  during  the  period  of 
stream  record  since  1972,  were  analyzed  in  the  development  and  calibration 
of  the  HEC-1  computer  model.  In  calibrating  the  model,  it  was  found 
necessary  to  increase  initial  estimates  of  Snyder's  "Tp"  to  establish  reasonable 
agreement  in  timing  between  rainfall  and  runoff.  These  increased  "Tp's" 
resulted  in  somewhat  lower  unit  graph  peaks  than  were  initially  estimated. 

The  component  development  of  the  January  1979  storm  runoff,  using  the 
finally  calibrated  model,  is  graphically  illustrated  on  plate  4.  Comparisons  of 
model  computed  and  observed  data  for  the  storms  of  January  1979,  August 
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TABLE  III 


STORM  RAINFALLS 


Storm 

1  Hour  Maximum 
(inches) 

6  Hour  Maximum 
(inches) 

August  11 ,  1973 

0.74 

1.3 

August  29,  1974 

1.53 

1.9 

May  13,  1975 

1.24 

1.6 

January  21,  1979 

0.36 

1.7 

September  11,  1954 

0.95 

4.2 

August  19,  1955 

1.74 

5.3 

September  21,  1961 

0.88 

2.3 

March  18,  1968 

0.50 

2.5 

(18  hr.  =  5.7") 

100  year 

2.6 

4.8 

10  year 

1.8 

3.4 

1973  and  May  1975  are  graphically  illustrated  on  plate  5.  The  deviation 
between  computed  and  measured  flow  on  the  recession  side  of  the  August 
1973  and  May  1975  hydrographs  is  attributed  to  flows  entering  flood  plain 
areas,  being  partially  absorbed,  and  not  readily  returned  to  the  stream  as  was 
the  Ccise  in  January  1979,  when  flood  plain  soils  were  frozen  or  nearly 
saturated  from  earlier  rainfall  and/or  snowmelt. 

Once  the  model  was  calibrated,  through  analysis  of  the  recent  storm 
events,  it  was  used  to  develop  and  analyze  both  historic  and  synthetic  1 00  and 
10-year  flood  runoff.  The  component  development  of  the  recurring  August 
1955  and  March  1968  floods  is  graphically  illustrated  on  plates  6  and  7. 
Comparative  data  for  a  series  of  floods  is  listed  in  table  IV. 

10.  EFFECTS  OF  IMPROVEMENTS 

Lastly,  planned  and  proposed  improvements  of  Town  Brook  were  hydro- 
logically  analyzed  by  adjusting  stage-discharge  relations  in  the  model  to 
reflect  such  improvements.  The  improvements  considered  consisted  of  an 
auxiliary  channel,  by  others,  between  index  4  and  2A,  and  a  proposed  tunnel 
from  index  2A  beneath  downtown  Quincy  to  tidewater  in  Town  River. 

Analyses  consisted  of  adjusting  the  stage-discharge  relations  in  the 
model  to  reflect  the  hydraulic  changes  and  then  rerunning  a  selected  flood 
series.  Studies  were  made  for  conditions  with  upstream  improvements  alone, 
i.e.,  auxiliary  conduit,  and  with  upstream  improvements  plus  installed  Quincy 
tunnel.  The  selected  floods  are  shown  on  Plan  anf  Profile  sheets  on  Plates  9, 
10,  12,  and  13. 

Computed  discharges  and  stages  for  a  series  of  floods  are  listed  in  table 
IV  for  three  conditions;  (1)  existing  conditions,  (2)  upstream  improvements  by 
others  between  index  2A  and  4  with  no  tunnel,  and  (3)  upstream  improvements 
plus  a  12-foot  Quincy  tunnel. 

The  hydrologic  effect  of  the  channel  improvements,  in  general,  is  to 
reduce  flood  plain  storage  and  increase  peak  flood  discharges.  It  is  noted, 
however,  that  the  effect  of  the  planned  upstream  improvements,  alone 
without  the  tunnel,  is  to  release  more  flows  from  the  Centre  Street  storage 
into  the  Brook  Road  storage.  This  would  reduce  flooding  in  the  Centre  Street 
area  but  could  increase  downstream  flooding  unless  increased  discharge 
capacity  is  provided  downstream.  This  is  demonstrated  by  the  comparative 
March  1968  flood  profiles  shown  on  plates  9  and  10. 

Table  V  is  also  provided  to  demonstrate  the  effect  if  Quincy  Reservoir 
were  assumed  initially  filled  to  spillway  crest.  The  demonstration  floods,  the 
March  1968  and  10-year  synthetic,  are  considered  representative  of  moderate 
range  floods,  one  being  of  a  short  duration  high  intensity  type  and  the  other  a 
longer  duration  higher  volume  flood. 


11.  FLOOD  FREQUENCIES 


Natural  discharge  frequency  curves  for  Town  Brook  were  established  by 
assigning  "Weibul"  plotting  positions  to  the  seven  annual  peak  flows  of 
continuous  record  and  associated  plotting  positions  to  the  computed  historical 
and  synthetic  floodflows.  A  natural  discharge  frequency  curve  was  then  fitted 
to  all  the  plotted  data  as  shown  on  Plate  8  for  index  stations  2  and  2A. 

Having  established  natural  discharge  frequencies,  natural  flood  stage 
frequencies  were  developed  using  the  established  stage-discharge 
relationships. 

Modified  discharge  frequency  curves  for  varying  plans  of  channel 
improvement  were  then  developed  by  modeling  a  selected  series  of  index 
floods  under  modified  conditions.  The  selected  flood  series  was  the  August 
1955,  100-year  synthetic,  March  1968,  10-year  synthetic  and  August  1973 
storms.  Plotted  data  for  these  floods,  for  the  plan  including  both  upstream 
improvements  and  tunnel,  are  illustrated  on  plate  8  for  index  stations  2  and 
2A. 


Natural  and  modified  stage  frequency  curves  at  all  four  index  stations 
are  shown  on  plate  8  for  the  following  conditions:  (a)  natural,  (b)  upstream 
improvements  with  no  tunnel,  (c)  upstream  improvements  and  8-foot  diameter 
tunnel,  and  (d)  upstream  improvements  and  12-foot  diameter  tunnel.  These 
stage  frequency  curves  were  developed  for  use  by  others  in  establishing  the 
economic  feasibility  of  the  planned  and  proposed  system  of  improvements  for 
flood  control  on  Town  Brook. 

12.  TIDE  LEVELS 

Town  Brook  discharges  to  tidewater  in  Town  River  Bay.  Tide  levels  in 
Town  River  Bay  are  similar  to  those  at  Boston,  about  8  miles  north,  where 
tide  records  have  been  kept  since  1848.  Pertinent  tide  data,  listed  in  Table 
VI,  include  estimated  tide  stage  frequencies  based  on  a  1979  update  and 
review  study  by  the  Hydraulics  and  Water  Quality  Section  of  the  Water 
Control  Branch,  New  England  Division,  Corps  of  Engineers.  The  highest 
observed  tide  of  record  occurred  in  February  1978  when  a  severe  northeast 
coastal  storm  produced  a  tide  of  10.3  feet  NGVD. 

TABLE  VI 

PERTINENT  TIDE  DATA 

B35T(5N'RA'Rn(3Ti;"MA'55. 


Tide  Stage 

(Ft.  aBove  NGVD) 


Mean  Tide  Range 

9.5  (Feet) 

Mean  High  Tide 

4.9 

High  Spring  Tide 

7.1 

2yr 

8.2 

10  yr 

9.1 

50  vr 

10.0 

100  yr 

10.3 
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The  hydrologic  analysis  of  the  Town  Brook  tunnel  was  based  on  an 
assumed  coincident  high  tide  in  Town  River  Bay  of  elevation  7  feet  NGVD  for 
those  plans  discharging  upstream  of  the  Southern  Artery.  With  the  selected 
tunnel  plan,  the  discharge  capacity  would  be  reduced  about  3  percent  for 
every  foot  the  coincident  tide  was  above  7  feet  NGVD  and  similarly  the 
capacity  would  be  increased  somewhat  if  the  coincident  tide  was  below  7  feet 
NGVD.  Under  conditions  of  a  coincident  100-year  tide  the  discharge  capacity 
of  the  tunnel  would  be  approximately  90  percent  of  design. 

13.  STANDARD  PROJECT  FLOOD 

The  Standard  Project  Flood  for  Town  Brook  was  developed  by  applying 
the  Standard  Project  Storm  rainfall  excess  of  10.3  inches  to  the  developed 
HEC-1  computer  models,  both  for  existing  and  improved  conditions.  With 
such  a  storm  centered  over  the  Town  Brook  watershed  the  resulting  flood 
disdiarges  were  2  to  2.5  times  the  computed  discharges  for  the  1955  flood  of 
record  or  the  1 00- year  storm  flood,  far  exceeding  the  capacity  of  any  planned 
improvements  by  others.  Under  such  a  flood  condition,  a  major  portion  of  the 
flow  would  be  overland  across  highways  and  around  buildings,  making  com¬ 
puted  stage-discharge  relations  rather  inprecise.  However,  the  computed  SPF 
flows  and  stages  for  various  levels  of  improvement  are  tabulated  in  Table 
VII.  It  is  noted  that  with  planned  improvements  upstream  and  a  proposed  12 
foot  diameter  tunnel,  the  SPF  flood  level  would  be  reduced  approximately  1, 
1.5,  2,  and  3  feet  at  index  stations  4,  3,  2A  and  2,  respectively.  Considerable 
residual  flooding  would  occur  with  a  standard  project  flood  but  such  flooding 
would  not  be  of  a  depth  or  velocity  to  produce  a  catastrophe.  A  15-foot 
diameter  tunnel  would  be  required  to  convey  the  SPF,  however,  increasing  the 
proposed  tunnel  size  from  12  to  15  feet  in  diameter  was  found  to  have  little 
added  effect  on  flood  stages,  except  right  at  the  tunnel  entrance,  due  to 
limited  conveyance  of  waters  to  the  tunnel  plus  the  fact  that  the  12-foot 
tunnel  was  adequate  under  SPF  conditions  to  prevent  appreciable  flows  from 
passing  the  MBTA  line  and  entering  downtown  Quincy. 

Assumed  upstream  improvements  consisted  of  one  8'  x  10'  auxiliary 
conduit  plus  an  improved  8'  xlO'  Town  Brook  channel  providing  a  maximum 
capacity  to  the  tunnel  of  about  1,200  cfs.  It  was  found  that  twice  this 
capacity  or  the  equivalent  of  4-8'xlO'  conduits  would  be  required  to  convey 
the  SPF  discharge  of  2,400  cfs  to  the  tunnel.  Designing  the  Town  Brook 
Tunnel  for  the  standard  project  flood  was  not  considered  practical. 
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TABLE  Vn 

standarTTPR03EC:t  flood 

R^INraUC  EXCESS  =  10.3  INCHES 


Existing  Upstream  Imp.  Upstream  Imp. 

Conditions  +12  ft.  Tunnel  +15  ft.  Tunnel 


Quincy  Res. 


Inflow  (cfs) 

1370 

1370 

1370 

Outflow  (cfs) 

975 

1180 

1180 

Stage  (NGVD) 

83.5 

83.0 

83.0 

Centre  St. 

(Index  #4) 

Inflow  (cfs) 

1950 

2360 

2360 

Outflow  (cfs) 

1870 

2000 

2000 

Stage  (NGVD) 

36+ 

35+ 

35+ 

Brook  Rd. 

Stage  (NGVD) 

34+ 

32.5+ 

32.0 

M.T.A.  Line 
(Index  ff2A) 

Inflow  (cfs) 

2440 

2460 

2460 

Outflow  (cfs) 

1590 

1920 

2400 

Stage  (NGVD) 

32+ 

30+ 

26+ 

mm 

Bigelow  St. 

(Index  //2) 

Outflow  (cfs) 

1620 

750 

750 

Stage  (NGVD) 

19+ 

16j- 

16^ 

14.  PROJECT  DESIGN  FLOOD 


The  Project  Design  Discharge,  the  capacity  of  the  finally  selected  12- 
foot  diameter  Town  Brook  Tunnel,  is  approximately  1,200  cfs  with  a  head¬ 
water  level  of  not  over  24  feet  NGVD  and  a  coincident  tailwater  level  of  7 
feet  NGVD.  With  this  capacity,  the  project  design  flood  is  equal  to  the 
recurring  August  1955  flood  of  record,  or  comparable  100  year  frequency 
storm  runoff,  under  conditions  with  the  planned  upstream  auxiliary  conduit  by 
others  plus  projected  future  improvements  in  the  existing  Town  Brook  Channel 
providing  project  design  flood  conveyance  to  the  tunnel  entrance  with  a  mini¬ 
mum  of  ponding.  Though  smaller  tunnels  were  analyzed  the  12-foot  tunnel 
was  selected  as  being  both  economical  and  compatible  with  the  capacity  of  all 
projected  upstream  improvements.  Though  it  was  not  considered  prudent  to 
design  the  tunnel  for  less  than  the  projected  upstream  inflow  capacity,  it  was 
also  considered  impractical  to  provide  tunnel  capacity  greatly  in  excess  of 
projected  inflow  capacity.  The  selected  project  design  flood  discharge  of 
1,200  cfs  is  about  four  times  the  capacity  of  the  existing  Quincy  conduit. 
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15.  SELECTED  TUNNEL  DESIGN 


a.  General.  Tunnel  plans  discharging  to  Town  River  upstream  of  the 
Southern  Artery  varied  in  length  from  3,500  to  4,000  feet  depending  on  the 
point  of  discharge  upstream  of  the  Southern  Artery.  Any  reduced  head  loss  in 
the  shorter  tunnel  plans  tended  to  be  offset,  however,  by  increased  open 
channel  flow  distance,  and  associated  hydraulic  losses,  to  the  Southern 
Artery.  The  hydraulic  capacity  of  the  tunnel  was  therefore  based  on  a 
hydraulic  length  of  3,800  feet.  The  tunnels  were  assumed  to  be  either 
concrete  lined  or  smooth  bored,  providing  a  Manning's  "n"  roughness 
coefficient  of  not  less  than  0.015.  Entrance  and  exit  loss  coefficients  were 
0.5  and  1.0,  respectively.  With  the  selected  12-foot  diameter  tunnel,  the 
resulting  discharge  capacity  formula  was: 


Q  =  335^/Sh 

Q  -  discharge  in  cfs 

AH  =  difference  between  headwater  and 

tailwater  levels,  in  feet 

Design  velocities  in  the  tunnel  would  be  10  to  11  feet  per  second. 

b.  Inlet.  The  inlet  to  the  proposed  12-foot  diameter  tunnel  was 
designed  to:  U)  provide  for  inflows  from  the  8'  by  10'  auxiliary  conduit  by 
others,  (2)  provide  for  the  passage  of  normal  brook  flows  while  allowing  for 
excess  flows  to  enter  the  tunnel,  (3)  serve  as  a  sediment  trap  for  normal  to 
moderate  flood  flows  and  (4)  be  hydraulically  efficient  while  being  conser¬ 
vative  in  size  and  cost.  The  proposed  inlet  will  consist  of  a  20  foot  diameter 
morning  glory  structure  centered  in  a  32  foot  by  32  foot  box.  The  8  foot  x  10 
foot  auxiliary  conduit  will  enter  the  box  from  the  south,  both  having  a 
common  invert  elevation  of  13  feet  NGVD.  The  lip  of  the  morning  glory 
would  be  at  elevation  15  NGVD.  The  box  and  lower  reach  of  the  conduit  will 
therefore  serve  as  a  sediment  trap  during  low  to  moderate  flows,  but  the 
capacity  of  ther  12-foot  morning  glory  will  be  adequate  to  pose  no  restriction 
to  the  capacity  of  the  auxiliary  conduit  during  high  flows. 

The  inlet  box  will  also  be  equipped  with  weir  inlets  on  the  north  and 
westerly  sides,  with  lip  elevations  at  19  feet  NGVD,  to  permit  excess  flood 
flows  to  enter  from  existing  Town  Brook  channel.  The  existing  Town  Brook 
channel  invert  is  about  16  feet  NGVD.  Therefore,  normal  flows  up  to  3  feet 
will  be  conveyed  in  the  channel  before  diversion  to  the  tunnel.  The  effective 
weir  length  will  be  about  40  feet,  thus  providing  adequate  inlet  capacity  once 
stages  in  the  brook  exceed  I  9  feet,  with  little  further  increase  in  stage. 

With  planned  improvements  in  the  existing  Town  Brook  channel,  the 
design  discharge  of  1,200  cfs  is  expected  to  be  quite  equally  proportional 
between  inflow  from  the  auxiliary  conduit  and  the  existing  Town  Brook 
channel.  That  is,  600  cfs  would  enter  via  the  8-foot  x  10-foot  auxiliary 
conduit  from  the  south  and  600  cfs  from  the  improved  Town  Brook  channel. 


The  design  head  at  the  inlet  under  project  design  conditions  would  be  between 
23  and  24  feet  NGVD  with  a  coincident  tunnel  tailwater  at  elevation  7  feet 
NGVD.  A  plan  and  section  of  the  inlet  structure  is  shown  on  Figure  F-2  of 
Appendix  F. 

c.  Outlet.  The  outlet  of  the  tunnel  will  consist  of  a  12-foot  diameter 
vertical  riser  transitioning  into  a  horizontal  apron  with  an  invert  at  elevation 
+2  feet  NGVD.  The  apron  will  have  5  to  10  foot  wide  bays  providing  a  total 
horizontal  flow  width  of  50  feet.  Design  velocity  in  the  riser  would  be  10  to 
11  feet  per  second  and  velocities  over  the  end  sill  with  a  design  tailwater  of  7 
feet  NGVD  would  be  about  3  feet  per  second.  Under  a  condition  of  coincident 
low  tide  velocities  over  the  end  sill,  at  a  critical  depth  of  2.6  feet,  would  be 
approximately  9  feet  per  second.  A  plan  and  profile  of  the  tunnel  outlet 
structure  is  shown  on  Figure  F-3  of  Appendix  F. 

From  the  tunnel  outlet  structure,  flows  will  be  conveyed  in  a  50-foot 
wide  trapezoidal  channel  with  an  invert  elevation  of  +1  foot  NGVD  and  2 
horizontcil  to  1  vertical  riprapped  side  slopes.  This  improved  channel  will 
continue  to  the  existing  Town  Brook  channel  and  towards  the  Southern  Artery 
highway,  to  the  point  where  the  existing  Town  Brook  channel,  and  adjacent 
wetlands,  provide  a  minimum  cross  sectional  flow  area  below  elevation  +7 
foot  NGVD  of  350  square  feet.  Easements  or  purchase  of  the  wetlands  will  be 
required  from  the  end  of  the  50-foot  trapezoidal  channel  to  the  Southern 
Artery  to  insure  preservation  of  the  required  flow  a.  ea.  Design  flow 
velocities  in  both  the  trapezoidal  discharge  channel  and  existing  Town  Brook 
channel  will  be  in  the  order  of  3.5  to  4.5  feet  per  second  resulting  in  a 
hydraulic  head  loss  in  the  order  of  0.5  feet  per  thousand  feet. 

At  the  Southern  Artery  highway,  and  adjacent  parking  lot,  the  present 
very  restrictive  culverts  will  be  replaced  with  triple  8-foot  high  by  14-foot 
wide  rectangular  conduits  providing  a  cross  sectional  flow  area  of  336  square 
feet.  With  a  total  flow  of  1,600  cfs  -  1,200  cfs  from  the  tunnel  and  400  cfs 
residual  from  Town  Brook  -  the  velocity  in  the  conduits  will  be  about  4.7  feet 
per  second.  The  invert  of  the  conduits  will  slope  from  -1  ft  NGVD  at  the 
entrance  to  -2  ft  NGVD  at  the  outlet.  The  outlets  of  the  Southern  Artery 
conduits  will  be  equipjjed  with  flap  gates  with  2-foot  openings  at  the  bottom. 
These  gates  will  serve  to  maintain  the  present  tidal  environment  in  the 
upstream  Town  Brook  wetland  while  providing  the  necessary  increased  flood 
outflow  capacity. 

Floodf low  conveyance  downstream  from  the  Southern  Artery  to  Town 
River  Bay  will  be  provided  by  a  40-foot  minimum  width  channel  having  at 
least  350  square  feet  of  flow  area  between  an  invert  of  -3  feet  NGVD  and  a 
design  tide  level  of  +6  ft.  NGVD. 

16.  RESERVOIR  IMPROVEMENTS 

a.  General.  As  part  of  the  flood  control  plan  for  Town  Brook,  it  is 
proposed  that  the  Corps  of  Engineers  perform  improvements  at  Old  Quincy 
Reservoir  to  insure  its  structural  and  operational  integrity  for  flood  control. 
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As  previously  discussed,  the  project  presently  provides  a  degree  of  flood 
control  due  to  its  surcharge  storage  capabilities  and  by  maintenance  of  the 
pool  drawndown  at  approximately  7.5  feet.  Improvements  at  the  dam  will 
consist  of: 

(1)  Structurally  reinforcing  the  downstream  face  of  the  dam 

12)  Providing  a  new  and  enlarged  spillway 

(3)  Constructing  a  low  dike  along  the  left  side  of  the  reservoir 
to  the  elevation  of  the  top  of  dam.  Flood  flows  presently 
overflow  from  the  reservoir  on  to  Lakeside  Drive  and 
around  the  darn 

W  Including  a  low  level  permanent  pool  weir  and  outlet 

orifice  to  provide  automatic  flood  control  regulation.  The 
present  "hit  or  miss"  operation  for  pool  regulation  consists 
of  the  operator  periodically  observing  the  level  of  the 
reservoir  and  making  adjustments  in  the  setting  of  the  12- 
inch  low  level  outlet. 

b.  Flood  Control  Capacity.  Old  Quincy  Reservoir  presently  has  250 
acre-feet  of  flood  control  storage  between  the  minimum  normal  pool  level  at 
elevation  73.4  feet  NGVD  and  the  spillway  crest  at  elevation  80.9  feet 
NGVD.  This  storage  is  equivalent  to  3  inches  of  runoff  from  the  contributing 
watershed  and  will  be  maintained  by  constructing  a  permanent  pool  weir  at 
elevation  73.4  feet  and  the  new  emergency  spillway  at  elevation  80.9  feet 
NGVD.  This  storage  is  adequate  to  provide  either  complete  control  or  appre¬ 
ciable  modification  and  desyncronization  of  all  floods  from  the  contributing 
watershed,  up  to  the  magnitude  of  the  flood  of  record.  Floods  such  as  the 
record  1955  hood,  recurring,  would  fill  the  reservoir  and  result  in  some 
spillage  but  the  spillage  would  be  in  the  order  of  320  cf  s  compared  to  a  p>eak 
inflow  in  the  order  of  750  cfs,  and  the  reservoir  would  serve  to  completely 
desyncronize  the  peak  outflow  with  the  peak  flood  runoff  from  downstream 
areas.  This  desyncronizing  effect  is  hydro  graphically  illustrated  on  Plate  7. 

c.  Spillway  Design,  The  new  spillway  at  Old  Quincy  Reservoir  will  have 
a  120-foot  long  ungated  box  type  overflow  weir  at  elevation  80.9  feet  NGVD. 
It  will  replace  the  old  spillway  which  will  be  made  inoperable.  The  new 
spillway  will  be  designed  to  discharge  the  maximum  probable  flood  discharge 
without  the  pool  level  exceeding  top  of  dam  (elevation  85  feet  NGVD).  The 
existing  spillway  crest  elevation  at  the  reservoir  is  elevation  80.9  feet  NGVD, 
and  the  maximum  height  of  dam  will  be  85  feet  NGVD,  after  construction  of  a 
dike  along  the  north  bank  of  the  reservoir.  Raising  the  dam  higher  than  85 
feet  NGVD  was  engineeringly  not  feasible  because  the  dike  could  not  be  tied 
into  high  ground  if  it  were  constructed  at  higher  elevations.  Also  lowering  the 
existing  spillway  below  elevation  80.9  feet  NGVD  was  considered  unwise  since 
this  would  result  in  loss  of  already  quite  limited  regulated  flood  control 
storage.  Therefore,  the  distance  between  spillway  cresi  and  maximum  top  of 
dam  was  limited  to  4.1  feeet,  the  difference  between  elevation  85  and  80.9 
feet. 
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With  only  4. 1  feet  of  range,  it  was  not  possible  to  provide  the  commonly 
adopted  5  feet  of  freeboard  above  the  Probable  Maximum  Flood  Level  (PMF) 
or  even  the  usually  minimum  3  feet  of  freeboard,  without  installing  an 
unreasonably  long  spillway.  It  is  noted  that  as  the  spillway  is  lengthened,  it  is 
not  only  more  costly,  but  it  allows  increased  downstream  flows  per  increment 
of  surcharge  if,  and  when,  the  spillway  level  is  exceeded.  Therefore,  a 
spillway  length  that  provides  a  high  degree  of  safety  but  also  allows  for 
reasonable  use  of  surcharge  storage  for  flood  attenuation  was  considered 
advisable.  The  adopted  new  spillway,  with  a  length  of  120  feet,  will  provide 
capacity  for  the  Probable  Maximum  Flood  discharge  with  3.8  feet  of 
surcharge  and  0.3  feet  of  freeboard.  Wave  action  was  not  considered  a  major 
factor  since  fetch  distances  are  less  than  2,000  feet  and  such  a  pool  level 
would  be  maintained  for  only  a  1  to  2-hour  duration  if  such  an  event  were  to 
occur.  With  the  adopted  spillway,  the  project  could  discharge  a  Standard 
Project  Flood  (SPF)  with  a  surcharge  of  2.4  feet  and  a  freeboard  of  1.7  feet. 
This  freeboard,  though  small,  represents  approximately  70  percent  of  the  SPF 
surcharge. 

The  spillway  design  and  freeboard  criteria  adopted  for  the  renovation  of 
Old  Quincy  Reservoir  is  comparable  to  that  used  for  the  nearby  small  flood 
control  reservoirs  recently  completed  by  the  New  England  Division  Corps  of 
Engineers  on  Hayward  Creek  and  Smelt  Brook  in  Braintree,  Massachusetts. 

The  PMF  inflow  was  computed  by  peaking  the  developed  unit  graph  50 
percent  in  accordance  with  (EM  1  1 10-2-1405)  and  applying  the  probable 
maximum  storm  rainfall  excess  of  20.4  inches.  The  PMF  rainfall  was 
determined  from  HMS  #33  and  adjusted  for  the  size  of  the  watershed  in 
accordance  with  CEC  1 1 10-2-27.  The  resulting  hydrograph  was  routed 
through  surcharge  storage  assuming  the  reservoir  initially  filled  to  spillway 
crest  and  an  average  weir  coefficient  of  3.5.  The  resulting  peak  outflow  was 
3,140  cfs  with  a  maximum  pool  elevation  of  84.7  feet  NGVD.  The  standard 
project  flood  was  also  developed  and  similarly  routed  through  the  project. 

The  resulting  maximum  SPF  pool  level  was  elevation  83.3  feet  NGVD  or  1.7 
feet  below  top  of  dam. 

Analyses  of  both  the  MPF  and  SPF-floods  are  hydrographically  illus¬ 
trated  on  Plate  1 1,  including  a  spillway  length-surcharge  curve  and  a  spillway 
rating  curve.  A  plan  and  profile  of  the  spillway  is  shown  on  Figure  F-4  in 
Appendix  F. 

d.  Permanent  Pool  Weir  and  Outlet.  A  weir  discharging  to  an  orifice 
outlet  will  be  located  on  the  upstream  side  of  the  spillway  structure  to 
provide  a  means  of  maintaining  the  normal  pool  relatively  constant  at  73.4 
feet  NGVD  and  the  orifice  outlet  will  provide  automatic  regulation  for  flood 
control.  The  weir  at  elevation  73.4  feet  NGVD  will  have  a  25-foot  ungated 
overflow  length  discharging  to  two  1  foot  by  1.5  foot  rectangular  openings 
through  the  spillway.  The  twin  orifices  will  be  at  invert  elevation  71  feet 
NGVD  and  will  provide  a  regulated  outflow  of  50  cfs  with  the  flood  control 
pool  filled  to  spillway  crest  (elevation  80.9  NGVD),  based  on  a  discharge 
coefficient  of  0.7  in  the  basic  orifice  equation  Q  =  CA'y  2g  H.  A  plan  and 


profile  of  the  permanent  pool  weir  and  outlet  are  shown  on  Figure  F-4  in 
Appendix  F.  It  is  noted  that  the  existing  low  level  outlet  worla  will  continue 
to  be  maintained  by  the  owner,  for  purposes  of  withdrawing  water  for  indus¬ 
trial  supply,  downstream  releases,  or  drawdown  of  the  impoundment  below 
73.4  feet  NGVD. 
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TOWN  BROOK 


WATER  QUALITY  EVALUATION 
1.  EXISTING  WATER  QUALITY  CONDITIONS 

Town  Brook  and  Town  River  have  been  assigned  objective  water  quality 
classifications  of  Class  B  and  Class  SB  by  the  Massachusetts  Water  Resources 
Commission.  Class  B  standards  apply  to  the  inland  waters  of  the  streams,  and 
Class  SB  standards  apply  to  the  marine  waters.  Both  Class  B  and  SB  waters 
are  suitable  for  the  propagation  and  protection  of  fish,  wildlife  and  aquatic 
life  and  for  primary  and  secondary  recreation;  Class  SB  waters  also  support 
shellfish  harvesting  with  depuration  (natural  cleaning  process).  Specific 
criteria  applicable  to  B  and  SB  waters  are  presented  on  Table  1. 

Very  little  water  quality  data  is  available  for  Town  Brook  and  Town 
River.  The  Massachusetts  Divison  of  Water  Pollution  Control  conducted  an 
intensive  survey  in  the  summer  of  1975  that  included  one  station  on  Town 
Brook  at  the  outlet  of  Old  Quincy  Reservoir  and  one  station  on  Town  River  at 
the  Route  3A  bridge.  Data  was  collected  at  four  stations  on  Town  Brook  on 
one  day  each  in  September  and  October  1974  by  an  environmental  consulting 
firm,  and  the  Metropolitan  District  Commission  collected  some  data  at  14 
stations  along  the  brook  on  one  day  in  January  1975.  Lastly,  the  U.S. 
Geological  Survey  has  taken  several  readings  of  water  temperature  and 
conductivity  at  the  gaging  station  on  Town  Brook  since  1974. 

Based  on  the  available  scant  data  base,  water  quality  conditions  in  Town 
Brook  and  Town  River  may  be  expected  to  marginally  meet  the  requirements 
for  Class  B  and  SB  waters.  Organic  contamination  of  some  kind  is  evident  in 
the  data  with  BOD5  concentrations  ranging  up  to  20  mg/I  and  total  kjeldahl 
nitrogen  ranging  from  0.6  to  8.7  mg/1.  Chloride  levels  are  high,  indicating 
that  road  deicing  materials  and/or  contaminants  of  human  origin  are  entering 
the  streams;  and  the  pH  is  low  with  values  commonly  less  than  6.5. 
Conductivity  data  is  high,  and,  correspondingly,  total  dissolved  solids  levels 
are  high.  All  recorded  dissolved  oxygen  concentrations  were  above  the  Class 
B  standard  minimum  allowable  concentrations  of  5.0  mg/1. 

Town  Brook  and  Town  River  are  located  in  a  very  heavily  urbanized  area 
of  eastern  Massachusetts.  As  such,  conditions  in  the  streams  are  probably 
greatly  influenced  by  man's  activities,  particularly  through  point  and  nonpoint 
sources  of  pollution.  Urban  stormwater  runoff  has  the  potential  for  seriously 
degrading  water  quality  by  introducing  a  myriad  of  contaminants  such  as  oils, 
grease,  lead,  organic  and  inorganic  solids  and  nutrients.  The  susceptibility  to 
contamination  is  clear  and  the  effects  must  be  fully  understood  in  relation  to 
any  development  of  the  water  resource. 


ents  not  to  exceed  limits  necessary  to  control  eutrophication;  radioactiv'e  sub¬ 
stances  not  to  exceed  drinking;  water  criteria;  other  c  tjnst  it  uent  s  not  in  concen 
trations  that  exceed  applicable  criteria  lor  l!>c  most  sensitive  water  uses. 


2.  WATER  QUALITY  RELATED  IMPACTS 

a.  Introduction.  The  proposed  plan  of  Federal  action  includes  structural 
modifications  at  Old  Quincy  Reservoir  and  a  diversion  tunnel  under  downtown 
Quincy.  Work  at  the  reservoir  would  include  a  new  intake  structure  that 
would  allow  regulation  of  the  lake  level,  construction  of  a  dike  along  the 
northern  shore  of  the  reservoir  and  a  new  emergency  spillway.  The  diversion 
tunnel  would  be  constructed  in  deep  rock  and  would  run  from  the  vicinity  of 
School  Street,  Quincy  to  a  point  on  the  Town  River  just  upstream  from  Route 
3A.  Potential  areas  of  impact  on  water  quality  conditions  will  be  at  the  new 
intake  structure  at  the  reservoir  and  within  and  downstream  from  the 
diversion  tunnel. 

b.  Old  Quincy  Reservoir.  With  the  existing  intake  structure  at  Old 
Quincy  Reservoir,  water  is  withdrawn  from  the  bottom  of  the  lake  and 
discharged  downstream  through  a  culvert.  The  proposed  modification  would 
consist  of  a  weir  structure  that  would  maintain  the  pool  level  at  approxi¬ 
mately  elevation  73.4  Withdrawal  would  be  from  the  surface  of  the  reservoir 
and,  consequently,  the  temperature  of  the  water  discharged  downstream  could 
be  slightly  warmer  than  that  currently  existing.  The  magnitude  of  the  change 
in  discharge  temperature  will  be  a  function  of  the  degree  of  temperature 
stratification  in  the  reservoir,  the  discharge  rate,  the  weir  configuration  and 
otiier  physical,  hydrological  and  meteorological  variables.  Since  the  reservoir 
is  relatively  shallow,  about  20  to  25  feet  deep,  strong  stratification  is  not 
expected  to  exist;  however,  temperature  differences  from  top  to  bottom  of 
10“  F.  to  15°  F,  are  likely.  This  would  also  represent  the  maximum  change  in 
discharge  temperatures  over  present  conditions.  The  altered  temperature 
regime  would  exist  for  some  distance  downstream  until  the  stream  attains  an 
equilibrium  condition  with  the  environment.  Since  all  outflows  would  be 
skimmed  from  the  surface,  it  is  possible  that  the  temperature  regime  within 
the  reservoir  itself  could  also  be  altered  through  creation  and  maintenance  of 
a  zone  of  slightly  cooler  water  at  the  bottom. 

c.  Diversion  Tunnel.  The  effect  of  the  proposed  diversion  tunnel  on 
receiving  water  quality  will  range  from  negligible  to  severe,  depending  on  the 
quality  of  the  water  which  discharges  from  the  tunnel.  If  the  tunnel's 
contents  stay  aerobic,  the  water  discharged  from  the  tunnel  will  be  very 
similar  to  that  which  entered  the  tunnel.  A  small  decrease  in  dissolved 
oxygen  (DO)  might  occur  along  with  a  reduction  in  the  level  of  coliform 
bacteria  present.  The  DO  would  be  replenished  through  aeration  at  the  tunnel 
discharge  and  mixing  with  aerated  seawater.  If  the  tunnel's  contents  turn 
anaerobic,  however,  severe  problems  including  the  generation  of  septic  odors 
and  hydrogen  sulfide  gas  might  occur. 

Whether  or  not  the  tunnel's  contents  turn  anaerobic  depends  on  three 
things;  ( 1)  the  quality  of  the  water  entering  the  tunnel,  (2)  the  length  of  time 
the  water  is  impounded  in  the  tunnel  and,  (3)  the  amount  of  mixing  or  aeration 
that  occurs  in  the  tunnel. 
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Two  tvpcs  of  water  will  be  entering  this  tunnel  from  opposite  direc¬ 
tions.  Storm  water  runoff  with  varying  characteristics  will  flow  into  the 
entrance:  and  seawater,  with  more  uniform  characteristics,  will  be  entering 
through  the  outlet  by  tailwater  submergence  at  each  semi-diurnal  high  tide. 

The  quality  of  the  storm  water  runoff  from  an  urban  watershed  such  as 
Town  Rrook  will  depend  on  the  intensity  and  duration  of  the  storm,  the 
intervening  time  since  the  last  storm,  and  other  factors  such  as  the  frequency 
of  street  cleaning.  The  worst  water  quality  would  come  from  a  short- 
duration,  high-intensity  storm  after  a  long  dry  period  with  no  street 
sweeping.  The  water  entering  the  t  innel  under  these  conditions  would  have 
high  levels  of  biochemi  'al  oxygen  demand  (ROD),  suspended  and  dissolved 
solids,  and  metals.  A  long-duration  storm  following  closely  on  another  storm 
in  an  area  where  the  streets  are  swept  regularly  would  leave  relatively  clean 
water  in  the  tunnel. 

Seawater  wTl  enter  the  tunnel  twice  a  day  if  the  invert  of  the  outlet  is 
below  mean  high  tide  level  and  no  means  of  keeping  the  seawater  out  are 
installed.  The  heavier  seawater  will  flow  down  the  tunnel  exit  shaft  either 
mixing  with  or  displacing  the  lighter  freshwater  until  the  outlet  shaft  and  at 
least  part  of  the  tunnel  are  full  of  seawater. 

When  water  with  fiigh  levels  of  ROD  is  impounded  in  a  closed  system, 
the  DO  will  soon  be  depleted,  creating  anaerobic  conditions,  'Jnder  these 
conditions,  septic  odors,  hydrogen  sulfide  and  methane  gas  are  produced  and 
iron  and  manganese  are  converted  to  soluble  forms.  The  methane  gas  will  not 
be  a  problem  unless  there  are  poorly  vented  storm  drain  inlets  connected  to 
this  tunnel.  Methane  gas  in  these  could  accumulate  to  explosive  levels. 

Septic  odors  and  hydrogen  sul'idc  gas  could  be  problems  at  the  tunnel 
entrance  and  exit  and  any  other  connections  made  to  the  tunnel.  Under 
anaerobic  conditions  iron  and  manganese  are  converted  to  soluble  forms. 

Upon  release  to  the  aerobic  environment  these  elements  revert  back  to  the 
nonsoluble  form  and  could  cause  staining  of  the  concrete  at  the  tunnel  outlet. 

Seawater  entering  the  tunnel  will  displace  some  of  this  low  DO  storm 
water  runoff.  However,  not  all  the  oxygen-demanding  debris  washed  into  the 
tunnel  by  the  storm  will  be  removed  by  the  gentle  displacing  action  of 
seawater.  These  residual  solids  and  the  mixing  with  the  low  DO  storm  water 
and  the  seawater's  own  ROD  will  cause  a  continuation  of  anaerobic  conditions. 

Anaerobic  conditions  involving  seawater  are  worse  than  anaerobic 
conditions  involving  storm  water  because  the  high  sulfate  levels  in  seawater 
will  allow  for  the  generation  of  much  more  hydrogen  sulfide  gas.  The 
problems  caused  by  hydrogen  sulfide  gas  are  foul  odors,  the  blackening  of 
lead-based  house  paints,  the  deterioration  of  concrete,  and  the  poisoning  of 
aquatic  life. 

The  unpleasant,  rotten-egg  odor  of  hydrogen  sulfide  gas  is  well  known. 

It  may  occur  in  noticeable  amounts  at  the  tunnel  outlet  and  at  any  con¬ 
nections  made  to  the  tunnel.  However,  it  will  occur  in  very  unpleasant 
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concentrations  when  a  runoff  event  forces  stagnant  tunnel  water  up  to  the 
surface.  The  reduction  in  hydrostatic  pressure  that  occurs  then  will  allow 
dissolved  hydrogen  sulfide  gas  to  be  released  at  a  high  rate.  If  prevailing 
winds  carry  this  gas  towards  buildings  it  can  cause  a  blackening  of  certain 
types  of  house  paint  in  addition  to  severe  odor  problems. 

Concrete  is  not  corroded  by  hydrogen  sulfide  gas.  However,  'f  this  gas 
is  released  to  the  atmosphere  near  concrete,  whiCh  is  wet  from  condensation, 
the  hydrogen  sulfide  can  be  absorbed  into  the  moisture.  Under  aerobic 
conditions,  oxidizing  bacteria  will  convert  the  dissolved  hydrogen  sulfide  gas 
to  sulfuric  acid  which  ij  very  corrosive  to  concrete.  This  series  of  events 
would  be  most  likely  to  occur  in  connection  shafts  to  the  main  tunnel  and  to  a 
lesser  extent  at  the  entrance  and  outlet  shafts. 

Dissolved  hydrogen  sulfide  gas  is  poisonous  to  aquatic  life.  The 
anaerobic  waters  discharged  from  the  tunnel  during  a  runoff  event  will  be 
lethal  to  most  aquatic  fauna,  deration  at  the  tunnel  outlet  and  mixing  with 
oxygenated  seawater  may  raise  the  DO  to  acceptable  levels  but  still  leave 
hydrogen  sulfide  at  harmful  conrentrations. 

The  prevention  of  anaerobic  conditions  in  the  tunnel  can  be  accom¬ 
plished  by  flushing  the  tunnel,  mechanically  aerating  the  tunnel,  oxygen 
injection  or  pumping  t'  e  tunnel  dry  between  runoff  events. 

Flushing  the  tunnel  could  be  done  with  freshwater  or  seawater.  A  small 
constant  streain  of  clean  freshwater  introduced  at  the  tunnel's  entrance  might 
be  enough  to  maintain  aerobic  conditions  in  the  tunnel.  It  is  also  possible, 
however,  that  density  stratification  would  oc'cur  and  the  freshwater  would 
flow,  without  mixing,  over  the  more  dense  anaerobic  saltwater  in  the  bottom 
of  the  tunnel.  A  second  method  of  flushing  with  freshwater  would  involve 
regular  introductions  of  a  large  volume  of  water  at  a  high  rate  into  the  tunnel 
entrance.  This  might  toish  the  tunnel  clean,  but  it  also  might  flow  over  the 
seawater  without  mixing. 

Flushing  the  tiinnei  with  seawater  could  be  accomplished  using  the  head 
differential  between  and  low  tides,  and  a  bleed-off  line.  This  line  would 
be  connected  to  the  tunnel  invert  and  would  discharge  5  to  6  feet  lower  than 
the  tunnel  outlet.  '  ''gh  tides  would  submerge  both  of  these,  but  low  tides  will 
cause  a  flow  from  thi  impounded  water  in  the  outlet  shaft  out  through  the 
bleed-otf  line.  However,  short  circuiting  of  the  path  of  the  seawater  may 
cause  insufficient  mixing  in  the  tunnel.  Mechanical  mixing  might  be  required 
to  supplement  flushing  with  eitl-er  fresi)  or  saltwater. 

Aeration  of  the  tunnel  contents  would  prevent  anaerobic  conditions 
provided  that  the  aeration  breaks  up  anv  stratification  patterns  in  the 
tunnel.  The  deration  should  be  nearly  continuous,  however,  for  if  anaerobic 
conditions  develop  and  the  lunnel's  contents  are  tlien  aerated,  the  aeration 
will  bring  septi'  odors  and  hydrogen  sulfide  to  the  surface.  A  problem  with 
aerating  a  deep  tunnel  is  nitrogen  g.is  snpersatnration.  When  a  runoff  event 
forces  the  tunnel  wat'^r  to  the  surface,  the  rapid  reU  ase  of  the  hydrostatic 


pressure  will  cause  dissolved  gases  to  come  rapidly  out  of  solution.  This  could 
cause  "gas  bubble  disease"  in  fish  in  the  receiving  water. 


The  injection  of  pure  oxygen  through  some  means  of  diffusion  is  another 
alternative  solution  to  the  anaerobic  problem. 


Pumping  the  tunnel  dry  between  runoff  events  would  prevent  anaerobic 
conditions  from  developing.  In  this  case,  facilities  would  have  to  be  provided 
at  the  outlet  to  prevent  seawater  from  intruding  into  the  tunnel. 

Preliminary  investigations  have  indicated  that  flushing  the  tunnel  with 
saltwater  is  the  most  practical  option  and  can  be  accomplished  by 
incorporating  a  circulation  pipe  in  the  tunnel  which  will  discharge  in  Town 
River  Bay  (see  Plate  1).  Ttiis  system  would  take  maximum  advantage  of  the 
normal  9.5-foot  tide  range  (4.8  feet  MHW  to  -4.7  feet  MLW)  by  allowing  the 
approximately  48,000  cubic  feet  of  water  trapped  in  the  tunnel  outlet 
structure  below  elevation  +2  to  move  upstream  into  the  tunnel  in  plug  flow 
form  during  each  tide  cycle.  With  this  volume  of  flush-water,  the  theoretical 
time  for  complete  exchange  is  alx)ut  five  days,  which  should  be  sufficient  to 
prevent  nuisance  conditions  from  developing.  The  intake  to  the  circulation 
pipe  would  be  at  the  upstream  end  of  the  tunnel  in  order  to  prevent  short- 
circuiting  of  the  flow.  The  outlet  would  be  located  such  that  the  crown  of  the 
pipe  would  be  at  mean  low  water  elevation.  A  flap  gate  hinged  at  the  top 
would  be  required  at  the  outlet  to  prevent  saltwater  from  flowing  back  into 
the  tunnel  during  flood  tide. 


The  success  of  the  circulation  system  will  depend  on  minimizing  the 
head  losses  through  the  system.  For  the  average  circulation  flow  of  3.2  efs,  a 
2.5-foot  diameter  concrete  pipe  will  result  in  a  total  friction  loss  of 
approximately  0.5  foot,  which,  because  of  the  small  head  available,  is  the 
maximum  tolerable.  All  other  losses  are  negligible  due  to  the  low  velocities 
{  1  ft. /sec.).  Anv  conduit  of  similar  material  with  conveyance  factor,  AR^' 
equivalent  to  that  of  tne  2.5-foot  pipe  <3.58)  will  be  sufficient.  The  current 
plan  incorporates  two,  2.0-foot  diameter  pipes  which  extend  the  length  of  the 
tunnel  and  combine  into  a  single  2.5-foot  diameter  pipe  at  the  outlet  shaft 
end. 


3.  FUTLIRE  STUDIES 

Extensive  detailed  studies  will  be  required  in  the  next  phase  of  the 
project  to  address  the  many  unknowns  concerning  the  water  quality  aspects  of 
the  action.  Specific  it'^’ms  to  be  studied  are  as  follows: 

a.  Establish  ba,seline  water  qualiiy  conditions.  A  data  collection  effort 
will  be  required  to  characterize  water  quality  conditions  in  Town  Brook  and 
Town  River  including  conditions  du'-ing  a  high  flow  period  that  would  be 
indicative  of  a  diversion  event. 
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b.  Evaluate  effects  of  modified  operation  of  Old  Quincy  Reservoir. 
Studies  will  be  required  to  evaluate  the  effect  of  surface  withdrawal  on 
reservoir  water  quality  and  on  conditions  downstream  in  Town  Rrook.  Also  to 
be  evaluated  will  be  the  impact  of  using  reservoir  water  to  flush  the  tunnel. 

c.  Conduct  studies  related  to  water  quality  aspects  of  the  diversion 
tunnel.  Potential  problems  related  to  long-term  storage  of  water,  oxygen 
depletion,  saltwater  intrusion,  gas  generation,  etc.  will  be  addressed  along 
with  evaluation  of  impacts  dv'wnstrearn  in  lown  River  due  to  the  discharge  of 
water  from  the  tunnel.  Measures,  both  structural  and  nonstructural,  to 
alleviate  water  quality  problems  in  the  tunnel  and  downstream  will  be 
investigated,  and  a  recommended  plan  of  action  wi'l  be  formulated. 
Laboratory  studies  of  long-term  storage  of  Town  Brook  and  seawater  will  be 
performed  to  simulate  tunnel  conditions  and  assist  in  determining  the 
potential  for  water  quality  degradation. 
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1.  Topographic  Features 

The  topography  of  the  watershed  varies  from  gently  rolling  hills  in  the 
Blue  Hills  Reservation  in  the  western  section  of  the  watershed  to  flat  wetlands 
(salt  marsh)  at  the  mouth  of  the  Town  River  in  the  eastern  extremity. 

The  elevations  vary  from  approximately  300  feet  above  mean  sea  level  in 
the  Blue  Hills  Reservation  to  tide  level  at  the  mouth  of  the  Town  River.  The 
slope  of  the  brook  below  the  Old  Quincy  Reservoir  is  very  flat,  about  2  feet  per 
1,000. 

2.  Regional  Geology 

The  Town  Brook  watershed  is  underlain  in  large  part  by  igneous  rocks  of 
the  Blue  Hills  Ridge.  On  a  regional  scale,  this  is  located  in  the  Ne-  ’  England 
Lowlands  portion  of  the  Northern  Appalachian  Mountains.  The  Bit  Hills  Ridge 
was  formed  during  Ordovician-Devonian  time  by  a  series  of  igneot  itrusions 
and  volcanic  flows.  These  penetrated  older  Cambrian  argillite  an'  ■'rmed  the 
backbone  which  now  divides  the  Boston  Basin  to  the  north  '-om  the  .orfoik 
Basin  to  the  south.  Bedrock  in  the  watershed  area  is  cover  d  by  glacially 
deposited  sand  and  gravel  and  by  artificial  fill. 

3.  Seismicity 

The  Town  Brook  watershed  is  located  within  Zone  3  of  the  seismic  zone 
map  of  the  United  States.  This  map  is  a  modification  of  the  seismic  risk  map 
developed  by  Environmental  Science  Administration  and  the  CoaiSt  and 
Geodetic  Survey  and  is  contained  in  Engineering  Regulation  1 1 10-2-1806  dated 
30  April  1977.  In  accordance  with  this  directive,  a  coefficient  of  0.10  will  be 
used  for  the  design  of  all  structures. 

Detailed  remote  sensing  and  fault  compilation  did  not  reveal  the  presence 
of  a  major  or  capable  fault  within  a  75-mile  radius  of  the  project  area.  Thirty- 
two  earthquakes  have  occurred  in  that  area  from  1643  to  the  present.  The 
nearest  event  with  an  epicenter  based  on  non-instrumental  data  occurred 
approximately  18  miles  from  the  site  in  1744  and  had  an  intensity  of  VI  MM. 

The  nearest  event  with  an  epicenter  based  on  instrumental  data  occurred 
roughly  19  miles  from  the  site  in  1963  and  had  an  intensity  of  V  MM. 

4.  Site  Investigations 

Two  field  reconnaissance  trips  were  made  to  the  project  area  in  order  to 
evaluate  conditions  along  the  proposed  tunnel  lines  and  at  the  dam. 


A  seismic  refraction  survey  and  borings  were  authorized  and  performed 
by  others.  Seismic  profiles  and  boring  logs  were  provided  by  the  Metropolitan 
District  Commission  and  the  boring  logs  are  included  in  this  report.  The 
locations  of  the  borings  are  shown  on  Figures  E3  and  E4. 

5.  Site  Geology 

a.  Surficial 

Overlying  bedrock,  there  is  an  array  of  glacial  and  recent  overburden 
deposits  as  shown  on  the  map  of  surficial  geology  (Fig.  El). 

Covering  most  of  the  area  is  glacial  till,  a  medium-dense  to  dense, 
unsorted  mixture  of  sand,  gravel,  silt,  clay  and  boulders.  Seismic  velocities  of 
roughly  7,000  feet  per  second  characterize  the  till.  It  directly  overlies 
bedrock,  averaging  10  to  20  feet  thick.  The  till  becomes  exposed  at  the  surface 
in  upland  areas  where  soil  cover  is  thin.  Stratified  drift  and  glacial  outwash  are 
low-  to  medium-dense  deposits  of  sand  and  gravel.  Seismic  velocities  of 
approximately  5,000  feet  per  second  characterize  these  deposits.  The 
stratified  drift  and  glacial  outwash  deposits  average  10  to  30  feet  thick  and 
generally  overlie  the  till  in  lowland  areas  such  as  downtown  Quincy.  Other 
glacial  deposits,  present  mostly  in  the  western  portion  of  the  watershed,  are 
irregular  hills  and  ridges  of  unsorted  sand  and  gravel  (kames),  and 
undifferentiated  sand  and  gravel  deposits. 

In  addition  to  glacial  overburden,  more  recent  deposits  of  sand,  silt  and 
peat  have  accumulated  along  streambeds  such  as  Town  Brook.  These  deposits 
consist  of  approximately  five  feet  of  soft  peat  underlain  by  medium-dense  silt 
and  fine  sand.  In  addition,  an  average  of  five  feet  of  recent  sand  and  silt  is 
found  at  the  surface,  overlying  the  glacial  deposits.  Seismic  velocities  of  1,500 
feet  per  second  characterize  the  recent  sand  and  silt  deposits. 

A  significant  portion  of  the  surficial  geology  has  been  covered  or  replaced 
by  artificial  fill.  Especially  in  the  eastern  half  of  the  area,  which  is  fully 
developed,  three  to  five  feet  of  fill  is  almost  always  present.  This  material  is 
highly  variable  in  density  and  composition. 

A  buried  deep  valley,  trending  north  and  coinciding  with  a  fault  zone, 
exists  near  Parking  Way  in  downtown  Quincy.  Based  on  seismic  data,  this 
valley  is  filled  with  up  to  20  feet  of  recent  material,  50  feet  of  stratified  drift 
and  outwash  deposits,  and  70  feet  of  till  and/or  poorly  consolidated  rock. 

b.  Bedrock. 


Bedrock  formations  specifically  present  beneath  the  site  are  the 
Weymouth  and  Braintree  argillite  formations,  the  Quincy  granite,  and  the 
Mattapan  Volcanics.  Their  general  distribution  is  indicated  on  the  map  of 
bedrock  geology  (Fig.  E2). 

The  oldest  formation  is  the  Weymouth  argillite,  which  occurs  as  outcrops 
north  of  the  Daniel  Webster  School.  It  is  a  dark  gray,  massive  siliceously 
cemented  argillite. 


The  Braintree  formation  was  observed  in  bedrock  core  from  the  lower  end 
of  Town  Brook  and  in  both  outcrop  and  core  from  the  Old  Quincy  Reservoir 
area.  In  lower  Town  Brook,  it  is  a  light  greenish-gray,  massive  agrillite 
containing  layers  of  medium  grained  sandstone  dipping  between  60°  and  90°. 
Beneath  the  Old  Quincy  Reservoir,  the  Braintree  formation  becomes  a  dark 
gray  slate  which  is  fissile  with  a  strike  of  285°  (N75°W)  and  a  vertical  dip. 

Intruding  these  sediments  is  the  Quincy  granite.  It  is  medium  to  coarse 
grained  and  pink  in  color.  It  has  been  quarried  as  monument  and  building  stone 
for  300  years,  and  underlies  many  of  the  topographic  highs  in  the  area,  such  as 
Pine  Hill  and  Mt.  Ararat.  Surface  outcrops  are  rounded,  massive,  and  resistant, 
with  generally  widely  spaced  joints.  Contacts  with  other  formations  are 
intrusive,  and  the  granite  characteristically  becomes  very  fine  grained  near 
these  contact  areas. 

The  Mattapan  Volcanics  are  the  youngest  rocks  in  the  watershed  and  can 
be  seen  in  road  cuts  along  Route  128.  They  vary  from  a  light  to  dark  gray, 
slightly  porhyritic  rhyolite  to  a  medium  grained,  maroon  granite  porphyry.  In 
places,  the  rhyolite  has  been  altered  (pyritization)  to  a  light  green  color.  The 
outcrops  are  resistant  with  widely  spaced  joints  and  numerous  quartz  veins. 

A  fault  zone  trending  about  350°  (N10°W)  exists  beneath  downtown 
Quincy  as  shown  on  the  bedrock  geology  map  (Fig.  E2).  This  is  based  on  a 
displacement  of  the  granite  north  of  the  site.  The  seismic  survey  at  this  site 
revealed  a  deep,  steep-walled  valley  roughly  200  feet  wide.  The  fault  plane 
itself  is  not  exposed  in  the  field,  and  its  condition  and  extent  are  presently  not 
known. 

6.  Foundation  Conditions 


a.  Channels  and  Structures. 

In  general,  peat  deposits  are  indicated  at  various  locations  along  the 
brook  channel  from  3  to  9  feet  thick  and  of  varying  extent.  Where  the  new 
surface  structures  increase  concentrated  loads,  the  peat  should  be  completely 
removed,  but  if  loadings  do  not  exceed  present  soil  loads,  stabilization  of  the 
material  immediately  under  the  structure  with  a  gravel  pad  may  be  a  sufficient 
foundation  treatment.  The  proposed  channels  along  Town  River  are  expected 
to  be  in  soft  soils  where  side  slopes  will  require  stabilization  and  protection. 

b.  Tunnel  and  Shafts 
(1)  Alignment  I 

(a)  Shafts 

The  intake  shaft  with  the  intake  structure  is  estimated  to  be  194  feet 
in  depth,  passing  through  58  feet  of  overburden  and  136  feet  of  bedrock.  The 
outlet  shaft  is  estimated  to  be  188  feet  in  depth,  passing  through  41  feet  of 
overburden  and  147  feet  of  bedrock. 
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The  overburden  at  the  intake  and  outlet  is  stratified,  with  very  dense 
glacial  till  at  the  bottom  overlain  by  medium  to  dense  deposits  of  gravel,  sand, 
silt  or  clay.  Ground  water  inflows  could  be  severe  in  granular  layers,  requiring 
special  treatment  in  addition  to  normal  dewatering  methods. 

The  bedrock  at  the  intake  is  Quincy  granite,  which  is  hard  and  unweath¬ 
ered  but  somewhat  fractured.  Core  from  boring  D-13  average  79  percent  RQD, 
containing  low  angle  joints  with  slightly  stained  surfaces.  Slight  to  moderate 
inflows  of  water  could  be  expected  from  open  joints. 

The  bedrock  at  the  outlet  is  the  Braintree  argillite.  Core  from  boring  D- 
16  averaged  62  percent  RQD,  containing  joints  dipping  40°.  The  joint  surfaces 
are  slightly  stained  and  many  are  partially  healed  with  calcite.  Slight  to 
moderate  ground  water  inflow  can  be  expected. 

(b)  Tunnel 

From  the  intake  shaft,  the  first  3,000  feet  of  tunnel  will  be  through 
Quincy  granite.  Relatively  good  crown  rock  requiring  a  minimum  of  temporary 
support,  was  found  at  the  intake  area  where  recoveries  were  near  100  percent 
and  RQD’s  generally  over  85  percent.  Boring  D-i4,  drilled  near  the  alignment 
at  Station  22+40,  indicated  a  poorer  quality  crown  rock.  Recoveries  were  in 
the  80  percent  range  and  RQD's  averaged  61  percent,  a  condition  which  will 
require  light  to  medium  temporary  steel  support  during  construction. 

The  bedrock  structure  is  massive,  and  the  rock  should  fracture  along  joint 
planes  which  dip  at  20°.  Ground  water  inflows  are  expected  to  be  slight  to 
moderate,  depending  on  the  frequency  of  open  joints.  Overbreak  is  estimated 
to  be  up  to  2.1  feet  from  crest  to  trough  on  each  wall. 

The  remaining  1,000  feet  of  tunnel  will  be  excavated  through  argillite  of 
the  Weymouth  and  Braintree  formations.  Good  crown  rock  was  not  encountered 
in  boring  D-16.  Recoveries  were  generally  good;  however,  RQD's  averaged  only 
62  percent  and  appeared  to  decrease  with  depth.  This  rock  condition  could 
require  medium  to  heavy  temporary  steel  support  during  construction. 

The  argillites  contain  thin  layers  of  clay  to  fine  sand  sized  particles  which 
are  siliceously  cemented  and  medium  hard.  Bedding  dips  between  60°  and 
90°.  The  Weymouth  argillite  was  examined  in  surface  outcrop  but  not  in 
bedrock  core.  Being  of  similar  composition  as  the  Braintree  argillite,  it  is 
assumed  that  its  tunneling  characteristics  will  also  be  similar. 

Available  geologic  data  suggests  the  presence  of  a  fault  zone  roughly  900 
feet  east  of  the  intake.  Based  on  data  obtained  from  the  seismic  survey,  it  is 
estimated  that  the  fault  zone  is  over  200  feet  wide.  The  rock  quality  will  likely 
be  poor,  reflected  by  somewhat  lower  seismic  velocities  in  the  area  then  for 
similar  competent  rock.  The  rock  condition  in  the  fault  zone  will  almost 
certainly  require  heavy  temporary  steel  support  during  construction.  The 
actual  characteristics  of  the  rock  in  the  fault  zone  will  be  carefully  defined  by 
borings  prior  to  final  design. 


Basic  data  on  the  tunnel  rock  are  presented  in  Table  1.  The  geologic 
profile  along  the  tunnel  is  presented  in  Figure  E3. 

(2)  Alignments  2  and  3 

The  intake  shaft  location  is  common  to  all  tunnel  options  and  as 
discussed  previously,  boring  D-13  defines  the  foundation  conditions. 

Alignment  2  extends  for  roughly  3,500  feet,  with  the  first  2,500  in  the 
Quincy  granite.  The  remainder  of  the  tunnel  will  be  excavated  through  the 
Weymouth  and  Braintree  argillites.  It  is  anticipated  that  bedrock  and  tunneling 
conditions  would  be  similar  to  those  found  in  Alignment  1. 

The  outlet  shaft  conditions  are  defined  by  boring  D-17.  Roughly  70  feet 
of  overburden,  consisting  of  glacial  till  overlain  by  medium  to  dense  sand, 
gravel,  silt  and  clay  will  be  encountered.  The  underlying  bedrock  is  the 
Braintree  argillite.  It  was  quite  similar  to  that  found  in  boring  D-16,  although 
the  RQD's  were  lower,  averaging  only  52  percent.  The  required  temporary 
support  would  be  similar  to  that  required  at  D-16,  Alignment  1. 

Alignment  3  extends  for  approximately  5,700  feet.  Although  no  borings 
are  located  along  this  alignment,  it  is  assumed  that  subsurface  conditions  do 
not  differ  radically  from  Alignments  1  or  2. 

(c)  Old  Quincy  Reservoir 

Borings  D-1,  D-21,  D-22,  and  D-23  define  the  foundation  conditions 
at  the  Braintree  Dam.  The  dam  embankment  is  composed  of  fine  to  coarse 
sand  fill  which  is  generally  medium  to  dense  but  occasionally  loose.  Underlying 
the  fill  is  about  8  feet  of  naturally  deposited  gravelly  silty  sand,  varying  from 
loose  to  very  dense.  The  underlying  bedrock  is  a  fractured  slate  member  of  the 
Braintree  formation.  A  cross  section  of  the  dam  indicating  soil  types  is  shown 
on  Figure  E4. 

The  proposed  new  spillway,  located  at  the  southern  end  of  the  dam,  will 
be  located  adjacent  to  the  existing  spillway.  The  borings  along  the  dam 
indicate  uniformity  within  the  overburden.  The  embankment  fill  overlying 
gravelly  sand  is  of  adequate  strength  to  support  the  proposed  spillway 
structure.  Cutoff  walls  to  prevent  seepage  along  the  bottom  and  sides  of  the 
spillway  structure  will  be  required.  Piezometers  installed  in  boring  D-21,  D-22, 
and  D-23  indicate  a  drop  in  head  of  about  16  feet  between  P-1  and  P-3,  showing 
that  water  flow  is  impeded  by  a  relatively  impervious  core  well. 

Based  on  the  November  1979  Non-Federal  Dam  Inspection  Report,  major 
modifications  to  the  dam  are  needed.  These  include  a  new  spillway,  recon¬ 
struction  of  the  downstream  slopes  with  a  toe  drain,  repair  of  the  upstream 
stone  protection,  and  regrading  the  top  of  the  dam  to  elevation  +85  feet  MSL. 
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7.  Ground  Water  Problems 


a.  Tunnels 

Based  on  boring  data,  ground  water  can  be  found  within  10  feet  of  the 
surface.  Tunnel  shaft  construction  is  expected  to  entail  major  dewatering 
operations,  resulting  from  high  inflows  from  coarse  layers  in  the  overburden. 
Most  of  the  tunnel  is  in  fractured  rock  and  moderate  inflow  will  have  to  be 
pumped  out.  A  fault  zone  is  expected  which  could  produce  a  series  of  high 
water  bearing  fractures. 

b.  Surface  Structures 

At  the  Old  Quincy  Reservoir,  the  water  level  will  be  lowered  as  much  as 
is  practicable  to  facilitate  construction  of  the  low  overflow  structure  and  the 
new  spillway. 

8.  Settlement  Problems 


Beneath  the  tunnel  inlet  structure  that  is  a  buried  layer  of  soft  silt, 
approximately  4  feet  thick.  In  view  of  the  light  loading,  anticipated  settle¬ 
ments  will  be  small.  To  avoid  possible  damage  from  differential  settlement 
between  the  shaft  lining  founded  in  bedrock  and  the  rest  of  the  structure,  their 
juncture  wil  be  designed  to  accommodate  vertical  movement  on  the  order  of 
one  inch. 

At  the  outlet  structure  sites,  compressible  soils  occur  up  to  8  feet  in 
thickness  below  the  proposed  grade  of  the  structure.  This  material  will  be 
removed  and  replaced  with  compacted  gravel  fill.  A  flexible  juncture  will  be 
provided  between  the  shaft  lining  and  the  structure. 

9.  Construction  Materials 


It  is  anticipated  that  all  construction  materials  can  be  obtained  within  a 
20  mile  radius  of  the  project  area. 

Rock  for  slope  protection  can  be  obtained  from  the  Quincy  granite 
quarries.  Aggregate  for  concrete  can  be  obtained  from  quarries  and  numerous 
sand  and  gravel  pits  in  the  area.  Limited  quantities  of  impervious  material,  if 
needed,  could  be  obtained  directly  from  the  dense  overburden  layers  at  the 
project  site. 

10.  Conclusions  and  Recommendations 


From  a  geotechnical  standpoint,  the  Town  Brook  Relief  Tunnel  and 
Braintree  Dam  improvement  are  considered  feasible. 

The  following  recommendations  are  made; 

a.  Borings  to  the  anticipated  tunnel  grade,  especially  in  the  fault  zone 
area,  should  be  made  prior  to  any  further  studies. 


b.  Ground  water  withdrawal  must  be  controlled  to  reduce  the  risk  of 
settlement  to  adjacent  structures,  such  as  building  foundations  and  street 
utilities. 

c.  Primary  support  of  the  tunnel  using  rock  bolts,  ties  and  steel  supports 
will  be  required,  depending  on  the  rock  conditions.  If  tests  indicate  the 
argillite  is  subject  to  slaking,  shotcrete  may  be  applied  to  minimize  fallouts. 

Table  1.  TUNNEL  ROCK  CHARACTERISTICS 


Characteristic 

Granite 

Argillite 

Color 

Pink 

Light  green-gray  to 
dark  gray 

Unconfined  compressive 
strength 

13,000  psi 

7,000  psi 

Core  recovery 

60-100% 

30-100% 

RQD 

33-100% 

27-100% 

Dip  of  Major  Jointing 

20° 

40° 
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3'><o107o 

l40lC)Wt  I  30  fo<!  on  c  O  0  SoTnpi^r 
Co^*?SK)niess  Density  I  Cohesive  Consistency 


0  '0  Loose 
0-30  Med  Dense 
30-S0  Dense  j 
jC  +  Very  Dense  I 


0  4 

4  8  M/Stift 
8  Stiff 

15 '30  7-St,ft 


S'jMMAPv  ^ 

>  Ec**'  25 _ 

30  +  Mord  Roch  Col’ing 

Sr'T'pies  - _ 6L 

I  hole  no  D-2 


Affleriean  Drilling  &  Boring  Co.,  Inc. 


- Ftg. 


100  WATER  STREET  cmji  rr^wTiuct'iv.c,  r  I  ill  if _  Fig 

TO  Co^-  of  M*»«.  -  M.D.C.  Engr.  Dlv.  jadoress  Bo»ton,  Ma»». 

''OJtCT  NAME  Toww  Brook  Flood  Control  Qulncy-Bflntree ,  M*3» 

CRT  SENT  TO - Mhsa _  jPROJ.NO _ _ 

SAMPUS  SENT  TO— - - -  OUR  JOB  NO.  _ 


EAST  PROVIDENCE,  R  I 

Engr.  Dlv. 


HOLE  NO.  _ 
UNE  a  STA. 

OFFSET  _ 

SURF.  ELEV. 


GROUM)  WATER  OBSERVATIONS 

*  V' _  oTtw - Hour* 

In  Casing 


LOCATION  OF  BORING  : 


Roda-"AW" 

CASING 

SAMPLER 

CORE  BAR 

Typ* 

BW 

S/S 

AX 

SlulO. 

2I5.. 

1  3/8" 

HotMimf  Wt. 

300# 

140# 

BIT 

Hotwntr  F^ 

lit" 

30" 

Dla. 

START  _ 

COMPLETE  8/26/75  _ 

TOTAL  HRS.  „  

BORING  FOREMAN  8.  Ujn 

INSPECTOR _ _  g.-...l2rit 

SOILS  ENGR _ 


C«»lns  SemoM 

Blow*  0*plh* 

F,o«-T. 


Mol»l«r*  5,,^^  SOIL  IDENTIFICATION 

D*n*ity  R*moi1i»  IneJuO*  cdo^.gfOdoHoo.T/p*  ol  »oll  *1*.  SAMPLE 

0/  unong*  Recx.eolof,  typ*. condition  .hordnt** ,  Drilling  - 1 

Con»l*t.  El««.  tlm*,«*omt  ond  ony  ungtuol  condition*.  No.  |  FNn  Rac. 


D/m/de 


Br.  fine  SAND,  little  F-H 

*  T»A  IS  * 


Brown  fine  to  medium  SAND, 
little  fine  to  medium  gravel, 
Beuldera 


Brown  coarse  to  fine  SAND, 
some  fine  to  coarse  gravel, 
trace  of  silt.  Boulders 


Yellow  Brown  fine  to  coarse 
■  SAND  6.  Gravel,  trace  of  silt. 
Boulders  ’  ’ 


Gray  Pink  GRANITE,  Hard  (, 
Seamy 

(Lost  Water  Drilling  Rock) 


Bottom  of  Boring  21’ 


12"  8" 


12" 


American  Driiiing  &  Boiini;  Co.,  Inc. 

100  WATER  STREET  EAST  PROVIDENCE,  R  I. 


100  WATER  STREET  EAST  PROVIDENCE, 

TO  Co—,  of  -  M.  D.  C.  Enjir.  Pt^.  t^ooRI 

NAME  XoMn  Brook  Flood  Control  1(jQ0AT 

CRT  SENT  TO _ *^22S _ 

SAMPLES  SENT  TO _ _ _ _ _ 


AOORESS  - 

LOCATION 

- Iproj.no.— 

-  OUR  JOdNO. 


Bit  #_ _ 

Bopton. 


~  Ftg. — 

M«a«. 


•Braintree, 
E-444 
_ 6-54 


GROUND  WATER  OeSCRVATKINS 

At 

"<*•» . . 

Hour* 

No  Water  Level 

At 

allar 

.Hour* 

Rod* -'’AW" 

Type 

SkttUO. 

t  » - -  lAJk 

HOfMMT  FaH 


CASING 

BW 


3Q0t. 


sampler 
s/3 
I  113L' 


CORE  GAR 

Aji_ 


HOLE  NO.  _ 
LINE  a  STA. 

OFFSET  _ 

SURF.  ELEV. 


START  9lLS 
COMPLETE  8/2 
TOTAL  HRS. 
BORING  FOREMAN 

INSPEaOR _ 

SOILS  ENGR _ 


LOCATION  OP  BORING : 


z 

CotIng 

Som0i0 

Typo 

Blow*  por  12* 

Moithir* 

Strata 

Cttongo 

El*v. 

SOIL  IDENTIFICATION 

Blow* 

0*pNM 

of 

on  Somplor 

0«n*ity 

RwnotA*  IncluO*  color, gradation, Typ*  d  »oil  *te. 

ui 

0 

pw 

fool 

FroM  -  To 

Sontplo 

or 

Cooiiot. 

Rock-color,  typ«,condlllon  ,hordn**t ,  DrIUing 
lin«*,**om*  ond  ony  unutyol  condition*. 

SAMPLE 


P»n  I  R*€. 


Qrf'nrs 

I  '0  0% 

''AioSO^'/ 


Brown  fin*  SAND,  little  eilt 


Cray  Pink  CIANITE,  Very  Hard 
(Loat  Water  Drilling  Rock  0  3') 


Botto*  of  Boring  7.5* 


CAS'IMG  THcN  _  _  _  _ 

i40*r>  *Vf  M  30  D'>  2  0  0  So'T'j:)ipr 

■oNrfs,o^le5^  Ofn^’y  v''o^e5lv^  ConM^tency 
O  ‘O  I  oos?  0  4  -'oM 

'0-30  Mpfl  DensB  4  M/Stift 

^0  to  Of?n5«  8  Sr-tf 

-f  Vfry  Dense  1*1  .30 


SOMMARv 

I  Fof!'  ^WlfV^  iil. 

30  ^  hof(J  f^ocn  Corinq  _ _ 

So'T'cie^ _ L 

PhOLE  no  D-4 


American  Drilling  &  Boring  Co.,  Inc. 


100  WATER  STREET 


EAST  PROVIDENCE,  R  ( 


Comm. Of  Masa.-M.D.C.Engr.Dlv. 
T  WiW£  ^own  Brook  tlood  Oontrt 

eCMT  Tn  above 


Bit  # - Fig - 


,  -"'OjeCT  NAME 
i  CRT  SENT  TO  _ 
SAMPUCS  SENT  TO 


ADDRESS  „  j 

location 

- Iproj.no.- 

- 1  OUR  JOB NO 


Boston,  Mass. 


SHEET _ 

DATE  _ 

MOLE  NO  _ 
LINE  a  STA 
OFFSET  _ 


.  V  Z 


SURF  ELEV _ 


GROUND  IMATER  OeSeRVKnONS 

7^1  1/^  u.,-. 


CASING 

SAMPLER  CORE  BAR 

Roda"AW" 

Typ* 

BW 

S/S 

SiiaLO. 

2V’ 

1-3/8" 

HamffMf  Wt 

300<f 

140# 

Honwnar  FoN 

24“ 

30" 

U^,?0  _ 

i'f.')l>orff0n5  liseil 

•'o^p  OtoiO% 
l,”(«  'v'!oZO% 

■jOfTip  ZC'io 

O^a  ’.‘>10  50% 


START 

COMPLETE  _ 

TOTAL  MRS. 
BORING  FOREMAN 

INSPECTOR  _ 

SOILS  ENGR _ 


Stfofo  identification 

RwnoA*  InclLid*  color, erodot Ion, Typ*  of  »oM  »K. 
D"P"9*  Rock'Calor,  typo, condition, hordnott,  Drilling 
Eloy.  timo,ioemi  ond  any  unytuel  condltlont. 


Brovn  flne-med liua  SAND,  little 
silt, trace  ftne-medluni  gravel 
(PILL)  ? 


Brown  SILT, some  layers  of  very 
f  1  ne  8  a  nd 


SAMPLE 


Ron  Roc. 


Botton  of  Boring  -  21' 


_'cA-,,f^o  iHiN  _  _ 

l40lhW!  t  jO  Vjh  on  ?  0  0  SofT'D'Pr 

Coh**stonie5S  OenAtfy  Co^e5lve  Consistency  F  ck'^'  nq  _?1* 

0  'O  Loose  0  4  Soft  30+  HorO  Roc>  Cot'Hq 

lO  30  Med  Dense  4-8  M/Stiff  Sonipies  5 

3C  10  Dense  b’ltf  r  — OTT - 

or  +  Very  Dense  (*>  30  |  l■'^0LE  N0p»3 


American  urtinng  &  Boring  Co.,  Inc. 

100  WATER  STREET  EAST  PROVIDENCE,  R  I 


TD  Com.  QI  Wta.,  - 
.'''OJCCT  NAME  TPVa  71ff! 

1  OflTSENTTO _ Abu: 

SAMPLES  SENT  TO, - II 


CfKXMD  WATER  OBSERVATIONS 
At  otter  -Xi\.  Hour* 

At _  o«lor _ Hour* 


LOCATION  OF  BORING : 


AOORESS  - 

location 

- IPROJ.NO.— 

-  OUR  JOB  NO. 


Bit# - Fig.-. - 

_ Boston.  Maaa, 

'uincT/Brslntrse,  Mass. 

.NO. _ _ 

imNin _ 6-54 _ 


Rods -"AW* 
Type 

SN«I.O. 

nofTHFivr  Wf, 

Hofwner  FaH 


CASING  sampler  CORE  BAR 

BW  S/S  _ 

24”  1  3/8”  _ 

300*  140#  3,.^ 

24”  30"  _ 


START  S/2a/Ti  _ 
COMPLETE  B/19/15  _ 

TOTAL  HRS. 

BORING  FOREMAN 
INSPECTOR  u.  3<isac 
SOILS  ENGR _ 


Cosing  Sompla 

Blows  Oopths 

From -To 

foot 


Typo  Blowopofl2  Moisluro  SOIL  IDENTIFICATION 

of  on  Somplor  Donotty  RonwrA*  IncluOo  color, grodollon, Typo  of  ooU  oIc 

^  or  w>ongo  RocA-eolor,  typo, condition, hordnoos.  Drilling 

^****^^^  Pl^o  IlmA  aAdSdSAM  MAti  Aaw  unoiMitMi  IBIosjsm 


Consist. 


timo,sooms  and  ony  unwsuol  Conditions. 


Brown  PEAT 


Brown  SILT,  soM  layars  of 
very  fine  sand 


SAMPLE 


Psn 


Rsc 


12"  12‘ 


BottoM  of  Boring  IS* 


opo>’t>ons  'ised 

3lP 

OioiO% 

*’e 

iOioZO% 

irro 

?0'oS5% 

'(1 

CASINC'  IHFN _ nasnea  a  co  13 

140  D  Wt  »  iO  'oil  on  ?' 0  D  So-noier  ^lyMARY 

.-hMSonies^  Dfnsc'y  ''ji'fsivp  Consistency  Co'tn  Bo* '«j _ 1 

O  O  Loose  O  4  Soft  iO  f  tttt'Cl  'lrtr«  Oormo 

lO  30  Med  Dense  4  8  M/Stiff  Son'ries _ 4 

.^0  SO  Cense  8  15  Stiff  I — - 

*  f  Very  Dense  i5  30  v  ‘-tiff  HOLE  NO  It— 6 


American  Driillnj;  &  Boring  Co.,  Inc. 


100  WATER  STREET 


EAST  PROVIDENCE, 


TO  C<H1.  Qt  PH 
*-»OJeCT  NAME  _ls 
(  ‘ORTS£NTTO_ 
SAMPLES  SENT  TO. 


Bit#. - Ftg. 

Boatoo,  Maaa. 


Kif  lAooAESs - ‘”*r**‘*i  _ 

oi.  Ilocation 

PROJ.NO _ - 

OUR  JOB  NO _ - - 


Ro<la--AW 

CASING 

SAMPLER 

CORE  BAR 

Typa 

BW 

S/S 

SiiaLO. 

2V 

1  3/8" 

faWFUfue  wr. 

300# 

140#' 

BIT 

HofiMiarFaH 

24" 

30" 

LOCATION  OF  BORING: 


Sompta 

OtpHM 

Fra*i»-To 


Typ«  BtowapwtR^  Moiahtr* 
of  on  Sempiar  D«n«ity 

CoAOlOt. 


Stroto  IDENTIFICATION 

^  RomoHio  inciutfo  color, grodorloA.Typ* of  ooU  otc 
Rock-color,  typo, condition , hordnott ,  Drilling 
Elfv.  tlmo,f«emt  ond  ony  unueuoi  eondltlono. 


SAMPLE 


Pon  Roc. 


pF  :)po'’ 

fiOns 

Used 

tfcce 

O' 

J  0% 

ll»*  p 

'0 

-)^o% 

sn-.p 

0^3 

CAS'NG  THFN . .  .  _ _ _ 

l40‘nWf*  fo'!  on  ?  C)  D  Sarnpler 
Con-voniess  Oen^'y  |  ^^sive  Consistency 
O  -0  i  ..Gse  0-4  Soft  30 


O  0  I  iicse 
JO-3n  Med 
30  Dense 

"  t-  VfTv  Dense 


4  8  M/5tift 
8  l^  St.fl 
'8  30  V  St.tt 


SUMMARY 

f  Of’n  'V]  _20.S 

HofCl  ROLh  Corinq  _ _ 

So'Tipies _ 5_ 

[hole  no  BV? 


American  Drilling  &  Bonng  Co.,  Inc. 

100  WATER  STREET  EAST  PROVIDENCE,  R  I.  ^ _ 

TO  Co»„.of  ■ADOAesl^^^'^t 


^  ''KKCT  NAMC  — 
ORTSENTTO- 
SAMPUES  SENT  TO 


Town  Brook  Fj 
above 


lUDCATION  -I - 1- 

- IPROJ.NO.— 

- louRjoeNO. 


ulncy/Braintree 


GROUND  miER  OeSCRVHTIONS 
'  7.5*  - Heitr* 

In  casing 

I  _  eft*r____Heur« 


LOCATION  OF  BORING: 


Rod a "AW" 

Typs 

StisLa 

HOfRflKSV  VA, 

u - - Ctjl 


CASINO 

BW 


sampler 

s/s 

1-3/8" 

140# 


CORE  BAR 


START  _ a 

COMPLETE  _ 

TOTAL  HRS. 
BORING  FOREMAN  . 

INSPECTOR  _ 

SOILS  ENGR _ 


29.08 


1-ong 

uvnd'on 


X 

Cooing 

SompM 

Typo 

a 

Blowo 

DoptiM 

of 

lU 

o 

P«r 

foot 

From  -  Te 

SoHipIO 

Moioluro 

Strote 

Donoffy 

Of 

Chongo 

Conoiot. 

Eloo. 

SOIL  IDENTIFICATION 

RamoA*  IncluA*  color, gn>Aatl«n, Type  of  mU  tie. 
Rock-coler,  typo, condition, hordnoM,  DrllHnf 


SAMPLE 


Ptn  I  Roc. 


Gray  fine  SAND, little  fine 
gravel, trace  silt  -  FILL 


Gray  Organic  SILT, little  peat 
&  fine  sand 


Gray  fine-coarse  SAND  &  Gravel 
little  silt 


Iniiani; 


Brown  f Ine-nedluni  SAND,  little 
fine  gravel, trace  silt 


leaEiuievui 


CASING  THfN  _ .  __ 

l40ir)Wfi30  0  0  Stimpier 

Cohe'Mor'iess  Oenst’y  j  C  J^eslve  ConAi^fency 


O  'O  Loos*? 
lO  30  DE»nse 
30-50  Dense 
50  f  Very  D?nse 


O  ■  4  S  ('  f  * 

4 -a  M /Stiff 
Stiff 
50  V -Stiff 


S'.'MVAMY  ^ 

'  t  ot  ‘n  B'fi'vj 

3(i  t-  Morel  Cofinq  _ _ 

So'T'pies  _ 5 _ 


N(b.  8 


American  Drilling  &  Boring  Co.,  Inc.  — 

100  WATER  STREET  EAST  PROVIDENCE.  R.  I  _ 

j  Cow,  of  Haa».-M.D.C.EnKr.Dlv.  iaooaess  ^o»ton.  Maaa. _ 

—'ijlCT  NAME  Town  Brook  Flood  Control  Iijocation  Q^tncy/Bralntreo.  Maaa, 

OUT  SENT  TO  _ abwn _  I  ACk^  I  AJ/\  E-444 


(  ORTSENTTO _ 

SAMPLES  SENTTO _ 


GROUND  VMTER  OBSERVATKMS 

*»  8*6”  a(tw— —.Hpitrs 

In  casing 

At  ofl*r____Heun 


PROJ.NO.— 
OUR  JOB  NO. 


Roda''AW** 

Typa 

SliaLa 

AJ - kAA 

OORwfIVr  ^vf. 

■rfinvfwr 


CASING  SAMPLER 

BE  S/S _ 

2%"  1-3/8“ 

300*  140* 

24“  30" 


E-444 

6-54 


CORE  BAR 


SHEET _ OP 

DATE  — _ _ 

Hta  gW  ^ 

UNE  a  STA - 

OFFSET _ _ 

SURE.  ELEV.  31.53 


START 

complete  _ 

TOTAL  MRS. 
BORING  FOREMAN 

INSPECTOR _ 

SOILS  ENCR. 


D9l> 

S/27/K 


Meiclur* 

Strolo 

0«fwHy 

or 

Chengc 

Conelct 

Elat. 

dry 

itadlna 

danse 


■olst 

loose 

■olst 

mediae 

danse 

moist 

very 

dense 


moist 

dense 


SOIL  IDENTIFICATION 

Rwneili*  Inclitde  color,  greSet ion,  Type  ef  sou  oM. 
Rock  •color,  typo,condlllon ,  hordnoM ,  Drillinf 
tlmo.tooms  ood  ony  uimiouoI  coAdltloeo. 


Black/brown  fine  SAND  &  Gravel 
sooM  blacktop  -  PILL 


Brown  fine  SAND, some  peat 


Gray/brown  coarse-fine  SAND  & 
Gravel, soiae  silt, Boulders 


imifMnrai 


USED  ‘ 
Proportions  Used 
trace  OtoiO% 
ii'fie  iOio20% 

some  20^35% 
and  3^  to  50% 


_ CASING  then  _ _ 

j  I40ib  Wt. «  30  fall  on  2  O  0  Sompler 

j  Cohesiorriess  Density  |  Cohesive  Consistency 


0  '0  I  oose 
10-30  Med  Dense 
30-50  Dense 
5C  +  Very  Dense 


0-4  Soft 
4-8  M/Stiff 
8-15  Stiff 
15-30  V-Stiff 


I  Forth  Boring 

30  +  Hard  Rocli  Coring 
Samples  _ 


SUMMARY . . 
Bnrino  ~20 


HOLE 


Afflerican  Drilling  &  Boring  Co.,  Inc. 


100  WATER  STREET  EAST  PROVIDENCE,  R  I  g|,  ^ _  f,g _ 

TO  Cow. of  Maai.EngT.DlT.M.D.C.  lAOOHeSS  Boston.  Maas. _ 

r^-viccT  NAME  Town  Brook  Flood  Control  lupcATlON  Qutncy/Bratntree.  Mass. 


ORTS£NTTO_ 
SAMPUES  SENT  TO. 


PROJ.NO _ 

OUR  JOBNO. 


F-4A4 

6-54 


GIKXMO  HMTCR  OeSCITATKlNS 

2.2,'  olNr—_  Hours 

In  casing 


LOCATION  OF  BORING : 


Rods"AU“  CASING  SAMPLER  CORE  BAR 

T,ps  BW  S/S  _ 

Sii.l.0.  1-3 /8»  _ 

Homswf  W».  300^  140^  0^ 

Hcwiunsr  Fall  24**  30'*  _ 


START  o!  L! ! 

complete  " 

TOTAL  HRS. 

BORING  FOREMAN  14 tU. 
iNSPeaoR _ 


X 

Cosing 

Somplo 

Typo 

►- 

a. 

Blowt 

OapttM 

of 

UJ 

o 

por 

foot 

From -To 

Sompla 

Moittura 

OsfMlty 

or 

Constat. 


Sirota  IDENTIFICATION 

Ramorka  IncluOa  color, gradation, T, pa  at  aoM  *10.1 
^^^9*  Rodi-eelor,t)rpa, condition, hordnaaa,  Drilling 
Elov.  Iima,taema  onS  on,  unuauol  conditlona. 


Pan  Roc. 


12"  10" 


0  Ory  O-Ccr.d  h  ^ 

Unili  '^-,*0'' 

r^’  Tip'’-*  '•'i’  a  •‘"•J,^pr  V 
I  Th  ’'«uO;i 


r  '  ipO'^iOrb 

SO'-  V-  fo'S'V,: 


i4C)iDWr«.so  fa!*  c-n  2  O  C  si-»^pier 
'.h..*:iopie%s  Pr'^^i’y  'o^e‘^lv#*  C- 'i5i5t#*rcy 

V.  *)  lO'iS**  0  't 

■0  Ve<3  Denst  4  W  Stiff 

30  ^0  Qppse  M  ,s  St  t* 

+  Vffv  Dfnse  .^L 


M  MMARv  ^ 
to'’h  •V'd*  'V;  .10'_ 
5C'  *  HOfd  Hock  Cof'PQ  _ _ 

Sn-rpl^9 _ 5 

IwLE  NO  10 


DEPTH 


American  Drilling  &  Boring  Co.,  Inc. 

100  WATER  STREET  EAST  PROVIDENCE,  R  I 


100  WATER  STREET  EAST  PROVIDENCE, 
^  Coim.ofNass.M.D.C.BngT.Div. 

- - -  T<~"  FW 

>0«T  SENT  TO _ _ 

SAMPUES  SENT  TO . . . 


<cn.v.c,  .V  .  _ P,g  _ _ 

ADDRESS  Boston,  Mass. 

Qulncy/Bralntrea  Mass. 

- {PROJ.NO.-..  - ■ 

- I  OUR  JOe  NO _ _ 


SHEET _ 

DATE  _ 

HOLE  NO,_] 
UNEaSTA. 

OFFSET  _ 

SURF,  ELEV.. 


35.11 


GMXJND  WATER  OBSCRMATIONS 

oflsr - Hevrt 

In  casing 


LOCATION  OF  BORING : 


od8"AW"  CASINO 


T/ps 
Sliat.0. 
Honwritr  Wt. 
Homtnsr  Foil 


CASINO  SAMPLER 

BW  S/S 

2V’  1-3/8’* 

-jmr  i4'(W 

24’^  30- 


core  BAR 


START 

COMPLETE  _ ! 

TOTAL  HRS. 
BORINO  FOREMAN 

INSPECTOR  _ 

SOILS  ENCR. 


Strato  50IL  IDENTIFICATION 

Rtmoilit  Includ*  eol«r,grodatlon,Typ«  of  mU  stc. 
Rock-cols/,  typ«, eonSItlen, herdnsM,  Orlllinf 
El«y.  tlm»,t*am«  end  eny  unuaual  caAdltlaat. 


■seci 


SAM).  Gravel  -  FILL 


Brown  f Ine-medlass  SAND, a one 
flne-nediun  gravel, little  silt 


Gray  coarse-fine  SAND  &  Gravel 
&  Boulders, trace  of  silt 


Brown  fine  SAND, little  silt 


BiiBiliEil 


Bottom  of  Boring-  30' 


Utv. ’■;%')  S  iR-.^CE  TO  _ 

O'  Dry  C- Cored  A-A';'’“Pd 

I  .i'' J. -s’ljr f'  'fjn 

TP  --'ll  A  Au.4er  J 

'J  rhn^,,0'l 


_ :  .. 

t'rooorttort^  'Jsed 

'  **  p  "J 

c'd  5‘)*of*0% 


CASING  ThF.N _ _ 

l40lbWt  X  30"tali  on  2 'O  0  Sampler 
Cohesionieis  Oensi’y  j  Cohesive  Consistency 


O  '0  Loose 
lO  30  Med  Dense 
30  f^O  Dense 
L'/  f  Very  Dense 


0  4  Soft 
4  a  M/Stitf 
8-lf)  Stiff 

\b  30  V-'4iff 


'  Forth  (i-viry; 

30  Hard  Rpch  Coring 

Sonnies  _ _ 


HOLE  NO  XI 


DEPTH 


onouc  wftTEH  oesE>r>«Ttoa  casino  sampler  cope  bar 

e»w - tW«  T,p,  PW  S/i_ 

Incasing  - ^ - 


rtomm»’  Wt 

FOM 


1''  }■'“ 


liEDl 


START  8/28/75 

complete  " 
total  HRS.  , 

BORING  FOREMAN  ,  ’ 

INSPECTOR 

SOILS  ENOR _ 


LOCATION  OF  B0WIN6 : 

Cc«t^  Sompli 
Blows  D*ptM 

Z 


Typ>  |Bvi*»>Mri2''  Moitlur*  j  SOIL  il5fc>JTIF:CATION 

cf  ioo  SompMr  D*n»ity  1  fidiM*  color, gudotloft.Typ*  »c«  Pit 

Sawki  '  ^nonj*  |ftoo.-coP>f ,  typo .  ConiHflon  ,  hordn#»»  ,  Drllli«fl 

I  _ _  Conoitt.  i  Ei>v  I  ♦‘fio,  toofru  Of.d  ony  unutuol  conditlent. 


CBolst  i  j  Brown  fine  i5AiC5,soine  fine 

g.'avel, little  slit  -  FILL 


sample 


Pon  Roe. 


■Tf  :1V ’brown  f  ine-raedlua  SAND  & 
Gravel, some  boulders , little 


ii 


Browr.  fine-coarse  SAND,sofne 
int.  -coarse  gravel, trace  of 


■  Bro->rn  fine  SAND, trace  silt 


I  Bottooi  of  Boring-  25' 


American  Drilling  &  Boring  Co.,  Inc.  Ftg — 

100  WATER  STREET  EAST  PROVIDENCE,  R  I  _ Ftg  _ 

^  ComiD.of  Mass.-M.D.C.Engr  .Div.  lAOORESS 

Town  Brook  Flood  Control  Quincy /Braintree  .Mass  ■ 

'  CRT  SENT  TO  —  - it>ove  - .  psoj.NO _ _  -  — 

SAMPLES  SENT  TO _  OORJOBNO.  _ 


ADDRESS 
U  CATtOH 

-  IPROJ.NO _ 

-  OURJOBNO. 


GROUND  WATER  OBSERVATIONS 
-  oN«r — 


Hour, 


Rod  3  "AW" 

Typo 

CASING 

BW 

SAMPLER 

S/S 

CORE  BAR 

AXD3 

SltoLD. 

■  .  Zj’l- 

1=3/8" 

Hammor  WT. 

30(P/ 

140// 

BIT 

Honunor  Foil 

24”  ' 

30” 

dla 

START  O  . 

C0'|ylPLETE9/8/7S  _ 

TOTAL  HRS. 

BORING  FOREMAN  Allen 

INSPECTOR _ 

SOILS  ENCR. 


LOCATION  OF  BORING : 


Cosing  I  Sempto 

Blo«»  I  OopHM 

From  -  To 


Tyoo  Blo«ftport2"  MoUtufO 
el  onS«not«r  0,^,  chong. 


or 

Con,  1st 


dry 

vary 

loose 


vat 

loose 


SOIL  IDENTIFICATION  I 

Rsmorlts  Include  color, grodot Ion, Typo  of  soU  otc| 
Rock-color,  typo, condition, hordnoss.  Drilling 
tims,ssems  ond  ony  unusudi  eondltlons. 


Brown  fine-medium  SAMD, little 
silt  &  flne-mediun  gravel 
(FILL?) 


Brown  fine  SAHD  &  Peat, 
little  fine-coarse  gravel 


Brown  flne-mediuni  SAND, some 
silt  &  fine-medium  gravel 


sample 


Psn  Rsc. 


wet 

medium  Brown  fine  SAND, some  silt 

dense  18’ 


3  I  wet  so: 
soft 


Brown  SILT  (Plastic) 


wet 

medluni 

dense 


Brown  flne-coaser  SAND, 
some  fine-coarse  gravel, trace 
silt 


Gf(OUNO  S.IRFACE  TG _ _ 

SompiR  Typ« 

D:Dry  CCored  W-Aa^*'ed 
UP  :  UndiSfu''S^d 

TP  fp^fPit  A^Ajger  \/g Van®  Test 
UT  t  Undisturbed  Th>n>o,Gii 


ui>c.O _ _ 

’"'‘■oportions  Used 
trace  GiolO% 

'0to20% 
so'ne  ?Oto35% 
ond  3'>to!>0% 


l40it)Wf  A30'*atton2"OD  Sorppler 
C:-ne5'onJess  Density  j  Cotiesive  Consistency 


O  '0  Loose  j 
i0'30  Med  Dense  i 
3G'50  Dense  i 
to  +  Very  Dense 


0  4  Soft 
4-8  M/Stiff 
8•i^  Stiff 
J5-30  V-Stiff 


y  Dor  rh  8'  r  'v^ _ '  _ 

3C  f  Hord  Peru  Cof’oa 

SoTc'es _ 1_2 

[mole  no  D-11 


DEPTH 


American  Drilling  &  Boring  Co.,  Inc. 


100  WATER  STREET 


EAST  PROVIDENCE,  R 


TO - - 

JCCT  NAM£  - 

,  0«TS£NTTO_ 
SAMPUES  SENT  TO . 


AOONESS  - 

tjOCATION - 

-  IPfiOJ.NO _ 

-  looR  JOeNO. 


GROUND  WATER  OeseRVATXINS 

CASING  3AMPUR  CORE  BAR 

At  after Hour* 

_ 

fib.  ID. 

At  ofl«»  ..  .Hnan 

Hommor  Fell 

SHEET _ _ 

DATE _ 

HOLE  NO.  _ 
UNE  a  STA. . 

OFFSET _ 

SURF.  ELEV.. 


START  _ 

COMPUTE  _ 

TOTAL  HRS. 
SORING  FOREMAN 

INSPECTOR _ 

SOILS  ENOR _ 


- OF. 

'D-14 


LOCATION  OF  BORING : 


SompM 
OapItM 
From  -  To 


foot 


'll  A0.5'-41.5r  D 


Typo  BlowoporIZ 
of  on  Somplor 
Sompto 


Moioturo  SOIL  IDENTIFICATION 

Oonolty  RomorM  IncloAo  color, groAoflon, Typo  of  >oU  ote. 

or  Lhongo  Rock-color,  typo, condition, hordnoio,  Drilling 
Contltf.  Elov.  tlmo.toomo  ond  ony  unooyol  condition*. 


157  1  roolat 
)  v«ry 
coiopac 


179  liBolat 


vary 

danse 


Brown  f Ine-nedluia  SAND, some 
sllc.llrrle  fine  gravel 
Boulders 


Brown  fine-coarse  SAND  &  fine 
gravel, little  silt, Boulders 


moist 
very 
compac : 


Brown  flt^coarse  SAND  & 
Gravel, trace  silt, Boulders 


Brown  flne-medluo  SAND,80iae 
8llt,llrrle  f Ine-medluoi 
gravel, Boulder 8 


C  :  •  V  i'  i.'-r*  A 
'  )r'  '  ^  r  R'"! 

r  C‘ -  Tk-'.'  1-'  *  .*»  J  V'T'^F*  Tf»s* 


roo^fst 

very 

dense 


U.Tt  i; 

'I'-'P  /q 

fin.- 


Brown  fine-medium  SAND, little 
silt;  trace  fine  gravel, 
BoMlders 


casing  then  _ _ _ _ 

■  •♦OiC*  Wf  «  .VO  fait  on?  O  T; 

nen^.*?y  Co^e^tvp  Consi^fency 

O  '0  l  C  'I  Sotr  30  f  Hard  Rccn  Co'-iro 

'O'^O  Med  upnsp  4  H 

3')--0  C'eftse  8  lO  S*  tf  - -  ,  . 

'T  4-  Vpry  Densp  iS  30  v-Siiff  HOLE  NO 


TO - 

JCCT  NAWC  _ 
.O«TS£NTT0_ 
SAMKfS  SENT  TO 


American  Drilling  &  Boring  Co.,  Inc.  ^n# 

100  WATER  STREET  EAST  PROVIDENCE,  R  I  g|,  ^ 

-  |AOO«ESS  - 

NAME  -  ILOCATION  - 

ENT  TO - - - I  PHOJ.NO _ 

SENT  TO - - - louHJOeNO.  _ 


GNOUND  WATER  OSSERVATKINS 
______  of  Iw  — —  Hour* 

_  o«tr _ Hourt 


LOCATION  OF  BORING : 


CASING  sampler  core  BAR 


Typ* 

SbtLO. 


HonimtrFan 


START  _ 

complete  _ 

TOTAL  HRS. 
BORING  FOREMAN  . 

INSPECTOR _ 

SOILS  EN8R _ 


X 

Coilng 

Sowpt* 

Typo 

»- 

a. 

Blows 

0*pttt« 

of 

Ui 

o 

POf 

foot 

From  “  To 

SofflpN 

Moithir*  SOIL  IDENTIFICATION 

0«n*tty  t-w  R«<no<ii»  lncJu4«  color, groAatlon,Typ«  cT  mA  (tc. 

Of  Chong*  Roeli*eolof,typ*, condition, hordn**»,>lllmg 

Con»l*l.  El*v.  lim*,t*om*  ond  ony  unutuol  condition*. 


SAMPLE 


P*n  H*«. 


Brown  fine-medium  SAND, little 
Slit, trace  fine  gravel. 
Boulders 


Brown  SILT  &  very  fine  sand 
layers  w/little  reddish  fine 
to  coarse  sand  &  fine  gravel 


Pink-gray  GRANITE  -  hard  & 
fractured 


liitaKiUHKyal 


(lost  A5'  BW  casing) 


iByssiiii 


TCP 

(.ASiNG  THr  N 

)40'h  .  V>  fi- 

1  . 

Cw'0% 

C  •  '•-'’vionles^  f  -enAi’y 

f  0'  'i  '  -v-j 

!C  •o20'/.. 

0  0  l  005“ 

L  4  ^oM  5'''  ‘ 

► '  T  ^  Cl 

*<  V.OT  inq 

-•OT,^‘S'’/c 

V“c1  i)»*05P 

Sc'-Tr  PA  _ 

A  )  f  C)  r'pohP 

■  '•  f  VpTy  {7'pnt.R 

P  i'>  Vr  ff 

lOLL  N(iT)-14 

/^'-ace  ro 

USED _ 

►  ■'  '  y 

1  Pc  ^portions  Used 

■  f  '  '  O ■'  //  ■  A--' 

1  Irjce  0;iHO% 

V  V  >  j-f;**-';  r  ‘nn 

1010^0% 

•  •  *  A  .'..j-jAf  V  Vnne  Test 

so'n<“  ?OTo3b°/c 

o-'fl  3firobOVn 

.‘CASING  THtN  _ _ _  _ 

foM  on  on  Sompler  SUMMARY 

Cohesion'ess  D^nsi’y  Cohesive  Consistency  Eor:^  Brr.rvq  _ 

(/  '0  loose  O  4  Soft  50  4-  Hard  Roch  Cormq  _ 

lO  50  Med  Dense  4  H  M/Stiff  Soy'OI^s  ______ 

30  fO  Dense  8  lb  Stiff  i — "Z - T - 70“ 

SO  f  Very  Dense  iS  30  V- Stiff  HOLE  NO  14 


American  Drilling  &  Boring  Co.,  inc. 

100  WATER  STREET  EAST  PROVIDENCE,  R  I  ^ 


Goran. of  Hasa  .-M.D.C.Enjtr.Dlv. 
\JCCr  MAME  Town  Brook  Flood  Control 

.  .-wr  SENT  TO _ _ _ 

SAMPLES  SENT  TO - ! - 


AOORESS  . 
L0CAT10N -2lii££2 

- jPROJ.NO.- 

- louRjoeNO. 


'  Bit  # -  Ftg _ 

Boston,  Haas. _ 

Qulncy/Braintree ,  Ma^ 

OJ.NO - ^ - 


GROUND  WATER  COSERVMTIONS 
T  ’  of  t«r -1/;^  Hottrs 


LOCATION  OF  BORING : 


Rods"AW’' 

Typ* 

SInLO. 

- g-«« 

rrORWTfV* 


CASING  SAMPLER  CORE  BAR 

BW  S/S  APSU,  ■ 

2V  1-3/8”  _ 

300»  140#  BIT 

24”  30"  dia 


START  9/2/75 

complete  ^ '^ZIIZ 

TOTAL  HRS. 

BORING  FOREMAN  JlI 

INSPECTOR _ _ 

SOILS  ENGR _ 


Cosing  SempM 

Blows  OspttM 

.PT'  From -To 


Motslurs 

Osnsity 

or 

Consist. 


Stroto  ®°"-  identification 

Rsmorlis  Includs  color,  gro4at ion,  Tyosst  soU  sK. 
Rock'Color, typs, condition, hordnsss, Orllling 
Elsv.  tlms,ssoms  ond  ony  unusuol  conditions. 


■,  ro  _ _ IJ 

Sr.rT’^j;..  T',  De 

0  '  Ory  C  .  O'PO  W  '  .Nri  .‘■'Pd 

UP  ■  ..rd' *5 'u' !^Pd  P'^fon 

TP  Te'^r  F^it  A -auger  V  Vnne  Te^t 

ur  '  ;  '-ri^riir*-ad  TPin..oiI 


USf.O _ 

Propor-tions  Used 
trnre  OlOlO% 

ii-ie  <OioZO^/o 

so'ne  2'~''-o3^°/c 

CP)  jGtoSO^/o 


Brown  flna-coarse  SAND,sone 
flne-mediura  gravel, some  silt 


Top  of  Rock 


(8  rains .drilling  time) 


Pinkish-gray  GRANITE 
hard , fractured  &  seamy 


srcRSimsi 


1  l40ll>WtR30  foi' on  ?  0  0  Sof^pit*r  I 

Cohi?sioniess  Oen^ty 

Cohesive  Cofssisrency 

0  ‘0  Loose 

0-4  Soft  30  f  r-iQ'rt 

iC-30  Med  Dense 

4  H  M/Slift 

3v0  Dense 

8  iG  S'lff  [- 

*0  +  V^ry  Den^e 

1‘s  -30  V-  Cl, If  1  '' 

DEPTH 


American  Oriiiing  &  Boring  Co.,  Inc. 

100  WATER  STREET  EAST  PROVIDENCE.  R  I 


Bi»  #  — - - ftg _ 


TO  Low.  Ot  rmtP.  ■  n. 

■xgcr  NAME  Ig<»n.  ItB^.  Iloo 

.A3RT  SENT  TO _ 

SAMPLES  SENT  TO _ II 


CNOUNO  IMATER  OBSCfiyKnONS 

M  ?  * _ 


ADDRESS  - : 

LOCADON 

- jpROJ.NO.— 

— -  ooRjoeNO. 


Bit  # -  Ftg _ 

_ BoPton,  _ 

Qutncy/Br«tPtr»e,  Mppp 
ij  MO _ E~444 _ 


LOCATION  OF  BORING : 


Ho<J*-*'AVr 

T»p» 

Sit«L0. 
Honwnar  Wr. 
FoH 


CASING 
BW 
ZV' 
30W  ~ 
24'* 


sampler 

s/s 

I  3/8” 
140# 
30" 


CORE  BAR 
4X03 


START  B/19/75 

complete  9/2/75 
TOTAL  HRS. 

BORING  FOREMM  .  K. 
INSPECTOR  G~ 

SOILS  ENGR _ 


C«*lns 

SompM 

Typo 

Blow*  ptt  12” 

Moithiro 

strata 

Chong* 

El*y. 

SOIL  IDENTIFICATION 

Blow* 

DspHi* 

of 

oa  Somplor 

D«n*Hy 

R«mo<1i*  Indud*  color, grodoticn, Typo  of  aeU  ols. 

P» 

fool 

From  -  To 

Somplo 

Of 

Contfof. 

Rock'coior,  typo, CondillOh,hardn*ti,  Drilling 
lim*,t*om»  end  eny  unutuol  condition*. 

SAMPLE 


P»n  1  R*c. 


Aph  &  Brick,  Pill 


Cray  SILT  &  Clay,  traca  o  f 
peat  fiber 


Brown  CLAt,  aoMn  a  lit  4 
flna  sand  layer* 


Brown  coarac  to  fine  GRAVEL,, 
•owe  fine  to  coarse  taod, 
little  silt 


Cray  floe  to  coarse  SAND, 
soaw  fine  to  Mdlua  gravel, 

so«e  silt 


t  A  .‘•TS’'**d 
f  ■ ' ’on 

i- •  Van# 

I  r  •  n  w*  cj  I 


Proc-offion’i  Used 

trore 

OiolO% 

(if  e 

10 10  20% 

SO'ne 

20ro3r)% 

cn.l 

’>‘>to50'/t 

Gray  coarse  to  fine  GRAVEL 
4  fine  to  coarse  Sand,  som 
silt 


.'CASING  THfN _  _ _  _ 

140  txAt  ,  \o  toll  on  2 '0  0  Sampler 

Cohesioniess  r>en5<fy  C'7^p^^vp  ConsfStiincy  ^  1  * 

O  ‘O  Loo'^e  0-4  Soft  30  4- Hard  Roch  Coring  35  * 

10-30  Med  O^nse  4  6  M/Sfiff  Sompie^  9 

30  SO  OeoAe  B-lfS  ct.ff 

LO  f  VfTy  Dpn^e  '5  30  v-Sfift  HOLE  NO  ^16 


American  Drilling:  &  Borini;  Co.,  Inc. 

100  WATER  STREET  EAST  PROVIDENCE,  R  I 


Bit# -  Ftg- 

Bit# - Ftg. 


TO - 

•JJCCT  NAME - 

'  .POWTSENTTO  — 
SAMPLES  SENT  TO. 


AOONESS  - 

LOCATION - 

- Iproj.no _ 

- louRjoeNO. 


E-444 

6-54 


CftOUNO  HHATER  OeSEmWnONS 
____  a(t«r— .  Hewr* 


LOCATION  OF  BORING : 


CASING 


SAMPLEA  COfC  BAA 


Typt 

StMta 


HorMMT  PoH 


SHEET _ i 

DATE  _ 

hole  NO. _ 

LINE  a  STA. . 

OFFSET  _ 

SURF.  ELEV.. 


START  _ 

COMPLETE  _ 

TOTAL  HRS. 
BORING  FOREMAN  . 

INSPECTOR _ 

SOILS  ENGR _ 


X 

Cooing 

SompM 

Typo 

•- 

a. 

Blew* 

OtpHM 

Of 

bJ 

O 

PW 

fool 

FroM  “  To 

Sompio 

15 

o 

1 

Oil 

Moittur* 

0«n«Hy 

or 

Conti*  t. 


Stroto 

Chongo 

El«v. 


SOIL  IDENTIFICATION 

Rtffloili*  lncl4Mlo  color, gredotlon, Typo  of  ton  ote.  SAMPLE 
Rock-color,  typo,condlllen,hordno*t.  Drilling  i  " 
tlm*,t*omt  ond  any  unutuol  Condition*.  No.  P*n  Roc. 


■TTTKTilirnTMia'aLaiiau 


Gray  SHALE,  Mdiua  hard, 
fracturad  &  saaioy 


12" 1  12" 


QQIi^l 


UUEliiill 


■iSiiiSS 

SiiSBS 


(layers  of  Sandstone) 


BottoM  of  Boring  76’ 


iHJEammaii 


GWCUNO  TG  _ 

ScFTipie  TypR 

O'Ory  C  CorP'J  A-Aos'^pd 

UP  -  Ijndi’ifurDPCl  P'5!on 

IF’*  rps*  P't  A-Augef  V-VaopTpsf 

UT*  if’^pd  ThinvuCl* 


UStD  _ _ 

Pfopoi’tions  Used 
trace  OioIO% 
'.’Me  lO»o20% 

so'^i®  20to35°/- 
o^rj  3‘?ro50Vc» 


CASING-  THr.N _ _ _ _ _  _  _ 

lAOibWt  R  30  fall  on  2  OD  Sampler  SI'*'^MAhy 

Cohesior'iess  Density  Cohesiv®  Consistency  tonh  Br,rir>g  

Q-'O  loose  0  4  Soft  30  +  viord  Coring  _ 

10-30  Med  Dense  4'f^  M/Stift  Sample^ _ 

30-b0  Dense  f\\t>  Stiff  i — ^~~rcr"r — ! 

f  Very  Dense  lb  30  V-Sfift  HOl  E  NO  D*. 


J^Sompie^ _ 

HOLE  NOD-16 


American  Drilling  &  Boring  Co.,  Inc. 

100  WATER  STREET 

EAST  PROVIDENCE,  R  1. 

Tn 

.  JfWT  SPMT  m 

SAMPLES  SENT  TO 

- 1  OUR  JOB  NO. 

«SMFFT  2 

_ _  OF  3 

ISATT 

HOLE  NO _ 

D-17 

UNE  a  STA.  _ 

OFFSET _ 

SURF.  ELEV._ 

1  i 

GWXMO  miCR  OasCRVKnONS 


CAStNO 


sampler  core  bar 


Typ« 
sin  1.0. 

HoniinarPoH 


START  _ 

COMPLETE  _ 

TOTAL  MRS. 
BORING  FOREMAN 

INSPECTOR _ 

SOILS  ENGR. 


LOCATION  OF  BORING: 


X 

Cosing 

Sompic 

Typ* 

1- 

a 

Blow 

0*at««* 

of 

Ul 

o 

PCf 

foot 

From  -  Ta 

Soropln 

Moitlun  SOIL  IDENTIFICATION 

OtiMity  Rtmorik*  IncluA*  ccior,gradotlon,Typ«  of  mU  pie. 

Of  cnon^o  Rock'Colof,  lyp«, condition, hordnoM,  OriiilAf 

Conclot.  El«v.  timo,»oomt  ond  eny  unuiuol  condition*. 


Brown  fine  to  coarae  GRAVEL, 
ao«a  flna  to  coaraa  sand, 
tract  of  silt 


lUlutMII 


Cray  CLAY  &  Slit,  llttla  flna 
to  coaraa  sand,  llttla  flna 
to  nadliMi  graval 


OX  open  end  AW  I -10^-30” 


Cray  SHALE,  medlua  hard, 
fracturad  &  aaaaqr 


(Coring  Tlaia  -  A  Mla/Pt.) 


gingrai 

SiSiSS 

sss 

ISiflUilBXlii 

Sgji^S 

SIBSSB 


OROlINn  SUHPACE  TO _ 

Semple  Type 

0-L)'’y  Cored  f/-'/<050ed 
UP 1  ,f.d  jfurped  E'";Ton 
TI''Tes*  Pit  A  Auger  V  Vone  Test 
LIT  :  d  slufOed  To.n'..all 


USED _ 

Proportions  Used 
trace  OtolO% 
li-le  IOto20% 
some  20io35% 
ond  3Slo50% 


lAOlbWt  ,  30' fallen  2"0  D  Sampler 
Cottesioniess  Density  |  Cohesive  Consistency 


O'O  Loose 
10-30  Med  Dense 
30-50  Dense 
50  -I-  Very  Dense 


0-4  Soft 
4-6  V/Sfiff 
P-15  Stiff 
15-30  V-Stiff 


summary 

'  Eortft  Borina  _ 

30  4-  Herd  Rocit  Coring _ 

Sompies  _ 

HOLE  NO  »-17 


American  Drilling  &  Boring  Co.,  Inc. 

100  WATER  STREET  EAST  PROVIDENCE,  R.  I 


(  JCCT  NAME - 

SENT  TO _ 

SAMPLES  SENT  TO _ 


GNOUNO  WATER  OeSERVADONS 
A*  offer Hour* 


LOCATION  OF  BORING: 


ADDRESS  - 

UDCATON  - 

— - j  PROJ.NO 

- -  ioURJOBNO. 


E-AAA 


CASING 


SAMPLER  CORE  BAR 


Typo 

StatoLO. 

AA— Uib 

Hominor  PaH 


SMprr  . 

DATE _ 

HOLE  NO _ 

UNE  a  STA. . 

OFFSET  _ 

SURF.  ELEV.. 


START  _ 

COMPUTE  _ 

TOTAL  MRS. 
BQRING  FCREMAN 
INSPECTOR _ 


X 

Cooing 

Semplo 

Typo 

a 

Btaro 

DopHio 

of 

b) 

O 

per 

foot 

From -To 

SompN 

Meioiuro 

OonoMy 

or 

Conotot. 


SIrolo  identification 

_  RamoHio  Indudo  odor,  grodotlon.  Typo  of  ooU  ole.  SAMPLE 
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ENGINEERING  DESIGN  AND  COST  ESTIMATES 
A.  TUNNEL  PLAN 


1.  Design. 

a.  General.  Preliminary  designs  for  the  structural  features  of  the  project 
are  based  on  the  hydrologic  and  hydraulic  studies  presented  in  Appendix  D. 
Several  optional  designs  were  considered  for  some  features,  and  the  most 
economical  was  selected  for  inclusion  in  the  plan.  The  designs  were  developed 
to  the  point  where  quantities  could  be  determined  with  sufficient  accuracy  to 
provide  the  basis  for  a  reasonable  estimate  of  the  costs.  Figures  FI  through  F5 
present  details  of  the  structures  included  in  the  Tunnel  Plan,  the  locations  of 
which  are  shown  on  Figure  5  of  the  main  report.  The  above  figures  present  the 
designs  upon  which  the  cost  estimates  for  the  Tunnel  Plan,  are  based. 

b.  Old  Quincy  Reservoir  Dam.  Investigations  conducted  for  the  Non- 
Federal  Dam  Inspection  Report  (November  1979)  and  those  done  for  this  report 
revealed  the  necessity  for  certciin  repairs  and  modifications  at  the  dam.  The 
inspection  report  also  recommends  that  the  seismic  stability  of  the  em¬ 
bankment  be  determined.  This  will  be  done  in  conjunction  with  the  final  design 
of  the  proposed  project.  The  proposed  modifications  at  the  dam  include  the 
construction  of  an  earthen  dike,  approximately  1,750  feet  in  length,  adjacent  to 
the  west  abutment;  a  new  spillway  and  outlet  structure;  flattening  of  the 
downstream  slope;  repairs  to  the  stone  protection  on  the  upstream  slope  and 
regrading  of  the  top  of  the  dam  level  at  elevation  +85. 

Figure  7  of  the  main  report  is  a  plan  of  the  reservoir  and  dam  area  that 
also  shows  cross  sections  of  the  existing  dam  and  proposed  dike  and  location  of 
the  proposed  spillway  and  outlet  structures.  Two  designs  were  considered  for 
the  proposed  spillway  and  outlet  structure.  They  consisted  of  a  box  type 
spillway,  the  details  of  which  are  shown  on  Figure  F4,  and  a  side  channel 
straight  spillway  located  on  the  left  abutment.  For  reasons  of  increased 
stability,  seepage  control  and  economy,  the  box  type  spillway  structure  was 
selected  and  included  as  part  of  the  proposed  Tunnel  Plan.  The  proposed 
spillway  exposes  to  seepage  25  feet  of  structure  along  the  shore  of  the 
reservoir  compared  to  125  feet  for  a  straight  side  channel  spillway  design.  This 
is  a  significant  advantage  in  favor  of  the  box  spiliway  when  considering  the 
granular  soils  upon  which  the  spillway  must  be  founded.  The  proposed  plan  calls 
for  filling  the  existing  spillway  after  construction  of  the  new  spillway  and 
outlet  structure.  The  proposed  spillway  structure  will  contain  an  outlet  weir 
with  trash  rack  to  maintain  the  normal  reservoir  level  at  elevation  73.4.  The 
emergency  spillway  elevation  of  80.90  is  at  the  same  level  as  that  of  the 
existing  inadequate  spillway. 

c.  Relief  Tunnel.  The  major  feature  of  the  proposed  plan  is  the  deep 
rock  tunnel  which  consists  of  an  inlet  structure  combining  diversion,  silt 
retention  and  tunnel  intake,  an  inlet  shaft,  the  tunnel  through  rock,  4060  feet  in 


length,  an  outlet  shaft  and  an  outlet  structure  which  disperses  the  tunnel  flow 
into  the  Town  River  marsh.  Design  detculs  of  the  inlet  structure  are  shown  on 
Figure  F2  and  the  outlet  structure  is  shown  on  Figure  F3.  The  proposed  tunnel 
cross  section  is  shown  on  Figure  FI.  Figure  9  of  the  main  report  is  a  detailed 
plan  and  profile  of  the  proposed  relief  tunnel.  It  was  assumed  that  the  tunnel 
will  be  constructed  by  conventional  methods,  that  is,  by  drill  and  blast  rather 
than  by  machine  (mole)  excavation  because  of  its  relatively  short  length.  The 
tunnel  will  be  lined  with  concrete.  The  lining  was  assumed  to  be  12  inches 
thick,  for  estimating  purposes,  based  on  one  inch  of  thickness  for  each  foot  of 
finished  diameter.  This  assumption  will  be  verified  after  completion  of 
geological  investigations  during  final  design.  The  average  diameter  of  the 
excavated  tunnel  will  be  approximately  15  feet,  providing  for  a  reasonable  rock 
overhieak  of  6  inches,  the  concrete  lining  and  a  finished  diameter  of  12  feet. 
Rock  bolts,  mine  ties  and  water  control  requirements  were  considered  to  be 
average  for  relatively  sound  rock  conditions.  In  the  fault  zone,  steel  bents  and 
liner  plates  will  be  used  as  temporary  support.  The  inlet  and  outlet  structures 
will  be  constructed  of  reinforced  concrete  incorporating  all  of  the  hydraulic 
control  features  outlined  in  Appendix  D.  The  cost  of  the  water  circulation 
system  was  based  on  the  system  described  in  Appendix  D,  Chapter  II,  Water 
Quality  Evaluation. 

The  structures  will  be  designed  to  accommodate  the  differing  foundation 
conditions  at  the  surface  and  at  the  bottom  of  the  shafts  which  they  sur¬ 
mount.  Tunnel  grade  and  profile  was  set  to  provide  at  least  two  excavated 
diameters  of  sound  rock  above  the  crown  of  the  excavation  and  three  diameters 
below  the  overburden  interface  with  the  fault  zone  and  allow  for  positive 
drainage  of  seepage  water  away  from  the  working  heading  toward  the  outlet 
shaft.  The  general  tunnelling  characteristics  of  the  rock  formations  expected 
to  be  encountered  are  discussed  in  detail  in  Appendix  E.  The  nature  of  the  in- 
situ  soils  at  the  shaft  locations  will  require  extensive  water  control  measures 
and  carefully  considered  earth  support  systems,  all  of  which  are  reflected  in 
the  cost  estimate. 

d.  Town  River  Improvements.  The  proposed  improvements  to  Town  River 
are  required  to  provide  for  the  conveyance  of  the  tunnel  discharge  to  Town 
River  and  thence  beneath  an  existing  parking  area  and  Southern  Artery  (Rte. 
3A)  to  Town  River  Bay.  The  amount  of  channel  work  required  varies  depending 
on  the  location  of  the  tunnel  outlet  shaft  for  the  different  tunnel  alignment 
options  considered.  The  selected  alignment  requires  that  a  channel  be  con¬ 
structed  from  the  outlet  structure  through  the  filled  area  on  which  it  is  located 
to  the  edge  of  the  marsh.  The  channel  slopes  will  be  stabilized  with  an  18  inch 
thickness  of  stone  protection  underlain  with  filter  stone  derived  from  the 
tunnel  excavation.  The  major  feature  of  the  Town  River  improvements  will  be 
the  construction  of  a  triple  box  conduit  providing  three  8-foot  by  14-foot 
channels  beneath  the  parking  lot  and  Southern  Artery  for  a  total  length  of 
approximately  255  feet.  The  Town  River  Bay  end  of  the  culvert  will  be  fitted 
with  flap  gates  which  will  exercise  the  same  control  on  inflowing  tides  now 
existing  while  allowing  the  increased  outflow  from  the  relief  tunnel  to  exit  into 
the  bay.  The  location  of  the  culvert  is  shown  on  Figure  9  of  the  main  report 
eind  details  of  its  construction  are  presented  on  Figure  5  of  this  Appendix. 


2.  Cost  Estimates 

a.  General.  Estimates  of  first  costs  were  developed  for  the  construction 
described  In  the  foregoing  paragraphs  and  shown  on  the  referenced  figures.  The 
summary  of  estimated  first  costs  for  the  selected  tunnel  plan  is  shown  in  Table 
FI.  Table  F2  is  a  detailed  estimate  of  first  construction  costs  for  each  project 
feature  of  the  selected  plan.  Summaries  of  estimated  project  first  costs  for 
three  of  the  tunnel  options  considered  are  presented  in  Table  F3.  Alternative 
tunnel  alignments  are  shown  in  Appendix  B.  Real  estate  costs  were  taken  from 
data  presented  in  Appendix  3. 


Table  F-1 


Summary  of  Estimated  First  Costs 


(1) 


Relief  Tunnel 

$15,718,000 

Relief  Tunnel  Appurtenant  Structures 

715,000 

Town  River  Improvements 

1,363,000 

Improvements  at  Old  Quincy  Reservoir  Dam 

57'f,000 

Total  First  Construction  Cost 

$18,370,000 

Engineering  and  Design 

919,000 

Supervision  and  Administration 

1,286,000 

Lands  and  Damages 

175,000 

Total  Project  First  Cost 

$20,750,000 

(Exclusive  of  Interest  During  Construction  Period) 


(2) 

(3) 


^^^March  1980  Price  level  -  Engr.  const,  cost  index  =  3159 
(2) 

Includes  contingencies  of  15  percent  for  above  ground  construction  and  20 
percent  for  below  ground  construction. 


(3) 

'Excludes  cost  of  preauthorization  studies  and  the  cost  of  designs  currently 
being  accomplished  by  local  interests. 


F-3 


Table  F-2  Estimated  First  Construction  Cost 


Estimated 

Unit 

Total 

Item 

Quantity 

Unit 

Cost 

Cost 

Relief  Tunnel 

Intake  Shaft 

Through  Earth 

58 

V.F. 

$9,241 

$536,000 

Through  Rock 

136 

V.F. 

10,346 

1,407,000 

Tunnel 

Water  Circulation  System 

1 

L.S. 

460,000 

Excavation 

4060 

L.F. 

1,040 

4,222,400 

Support 

4060 

L.F. 

166 

674,000 

Concrete  Lining 

4060 

L.F. 

794 

3,223,600 

Water  Control 

4060 

L.F. 

32 

129,900 

Ventilation 

4060 

L.F. 

32 

129,900 

Outlet  Shaft 

Through  Earth 

41 

V.F. 

18,415 

755,000 

Through  Rock 

Subtotal 

Contingencies  20  percent+ 

Total  Relief  Tunnel 

147 

V.F. 

10,620 

1,561,000 

$13,098,800 

2,619,200 

$15,718,000 

TABLE  F-2  Estimated  First  Construction  Cost  (cont.) 


Relief  Tunnel  Appurtenant  Structures 


Tunnel  Inlet  Structure 


Site  Preparation 

1 

L.S. 

$20,000 

Control  of  Water 

1 

L.S. 

10,000 

General  Excavation 

1200 

C.Y. 

6.00 

7,200 

Compacted  Fill 

52 

C.Y. 

7.00 

364 

Concrete 

370 

C.Y. 

275.00 

101,750 

Reinforcing  Steel 

37,000 

LBS 

.42 

15,540 

Trash  Rack  &  Grating 

39,900 

LBS 

1.50 

59,800 

Rem  <Sc  Reset  Chann.  Wall 

1 

L.S. 

10,000 

Waterstops 

1 

L.S. 

3,385 

$278,037 

Subtotal 

Tunnel  Outlet  Structure 

Site  Preparation 

1 

L.S. 

25,000 

Control  of  Water 

1 

L.S. 

75,000 

General  Excavation 

800 

C.Y. 

7.00 

5,600 

Compacted  Fill 

140 

C.Y. 

12.00 

1,680 

Grating 

23,950 

LBS. 

3.00 

71,850 

Concrete 

560 

C.Y. 

275.00 

154,000 

Reinforcing  Steel 

56,000 

LBS 

.42 

23,520 

Structural  Steel 

1 5,680 

LBS 

1.50 

23,520 

Clean  Up 

1 

L.S. 

10,000 

Safety  Screen 

1 

L.S. 

2,090 

Subtotal 

$m:m 

Subtotal  Inlet  Struct  &  Outlet  Struct 

$620,299 

Contingencies  -  15  Percent  + 

94,701 

Total  Relief  Tunnel  Appurtenant  Structures 

$715,000 

TABLE  F-2  Estimated  First  Construction  Cost  (cont.) 


Town  River  Improvements 


Culvert  at  Southern  Artery 


Site  Preparation 

1 

L.S. 

$25,000 

Control  of  Water 

1 

L.S. 

75,000 

General  Excavation 

12,000 

C.Y. 

6.00 

72,000 

Sheeting 

12,000 

S.F. 

6.00 

72,000 

Demolition 

1 

L.S. 

16,000 

Gravel  Bedding 

870 

C.Y. 

13.50 

11,745 

Compacted  Fill 

2500 

C.Y. 

9.00 

10,000 

Crushed  Stone 

1300 

TON 

12.00 

15,600 

Concrete 

2831 

C.Y. 

175. 

995,925 

Reinforcing  Steel 

566,200 

LBS 

.92 

237,809 

Bituminous  Concrete 

500 

S.Y. 

6.50 

3,250 

Guard  Rail 

200 

L.F. 

15.00 

3,000 

Fence 

200 

L.F. 

10.00 

2,000 

Traffic  Control 

1 

L.S. 

50,000 

Clean  Up 

Subtotal 

1 

L.S. 

0 

5,000 

$L(JW,829 

Chcinnel  Work 

Earth  and  Channel  Excavation 

8890 

C.Y. 

7.50 

66,675 

Water  Control 

1 

L.S. 

5,000 

Filter  Stone 

356 

C.Y. 

10.00 

3560 

Slope  Protection 

Subtotal 

ibtotal  Town  River  Improvements 
Contingencies  -  15  Percent  + 
jtal  Town  River  Improvemenfs 

1067 

C.Y. 

15.00 

16,005 

sTnm 

$1,185,069 

177,936 

JP'SOTD 

TABLE  F-2  Estimated  First  Construction  Cost  (cont.) 


Improvements  at  Old  Quincy  Reservoir  Dam 


Dike  cind  Dam 


Site  Preparation 

1 

L.S. 

5,000 

Water  Control 

1 

L.S. 

10,000 

Excavation 

2,675 

C.Y, 

7.00 

18,725 

Embankment  Fill 

20,000 

C.Y. 

6.00 

120,000 

Loam  and  Seed 

22,500 

S.Y. 

3.00 

67,500 

Clearing  and  Grubbing 

7 

Ac 

900. 

6,300 

Subtotal 

$227,525 

New  Spillway  and  Outlet 

Fill  Existing  Spillway 

167 

C.Y. 

7.00 

1,169 

Excavation 

1390 

C.Y. 

7.00 

9,730 

Crushed  Stone 

230 

Tons 

12.00 

2,760 

Concrete 

701 

C.Y. 

225. 

157,725 

Reinforcing  Steel 

105,150 

LBS 

.42 

44,163 

Ballast  Fill 

1850 

C.Y. 

18.00 

33,300 

Trash  Rack 

8935 

LBS 

1.50 

13,403 

Channel  Excavation 

200 

C.Y. 

7.00 

1,400 

Stone  Protection 

250 

C.Y. 

18.00 

4,500 

Fencing 

382 

L.F. 

10.00 

3,820 

$m;m 

Subtotal 

Subtotal  Imp.  at  Old  Quincy  Reservoir  Dam 

$499,495 

Contingencies  -  13  Percent 

+ 

74,505 

Total  Improvements  at  Old  Quincy  Reservoir  Dam 

$574;'00n 

Total  First  Construction  Cost 

$18,370,000 

/ 


F-3  Summaury  of  Estimated  First  Cost  -  Tunnel  Options 


ITEM  TUNNEL  OPTION 


1 

4060  LF. 

2 

3520  L.F. 

Relief  Tunnel 

Intake  Shaft 

Outlet  Shaft 

Tunnel 

Contingencies  20  Percent+ 

$1,943,000 

2,316,000 

8,839,800 

2,619,200 

$1,943,000 

2,316,000 

7,497,000 

2,351,000 

Intake  Structure 

Outlet  Structure 
Contingencies  15  Percent  + 
Subtotal  “ 

228,039 

392,260 

94,701 

$16,433,000 

228,039 

392,260 

94,701 

$14;X25,000 

Town  River  Improvements 
Culvert  at  So.  Artery 
Channel  Work 

Contingencies  15  Percent  + 
Subtotal  ” 

1,093,824 

91,240 

177,936 

$1,363:0TO 

1,093,824 

390,000 

226,176 

$1,710,000 

Improvements  at  Old  Quincy  Reservoir  Dam 
Dikes  amd  Dam  227,525 

New  Spillway  and  Outlet  271,970 

Contingencies  15  Percent  +  74,505 

Subtotal  ■  5574;D0IT 

227,525 

271,970 

74,505 

$574;TOT 

Total  First  Construction  Cost 

$1«,5/U,UUU 

$17,106,000 

Engineering  and  Design 
Supervision  &  Administration 
Real  Estate  Costs 

Total  Project  First  Cost 

919,000 

1,286,000 

175,000 

$7u:75u:m 

855,000 

1,197,000 

175,000 

$n;333;oon 

F-8 


5660  L.F. 


$1,943,570 

2,316,000 

12,798,000 

3,411,000 

228,039 

392,260 

94,701 


71,000 

11,000 

$82;Tjro 


227,525 

271,970 

74,505 

$574;OT0 

$2T,-174,TJro 

1,056,000 

1,479,000 

109,000 

$2T,768,000 


b.  Basis  for  Estimates.  Quantities  of  the  principal  construction  items 
were  estimated  on  the  basis  of  preliminay  designs  which  will  provide  safe 
structures  for  given  conditions.  The  estimates  of  first  costs  are  intended  to 
represent  March  1980  price  levels  when  the  Engineering  News  Record  Con¬ 
struction  Cost  Index  was  3080  for  Boston,  Massachusetts,  corresponding  to  a 
twenty  city  national  average  of  3159.  A  contingency  allowance  of  15  percent 
of  the  construction  costs  is  included  for  above  ground  construction  and  a  20 
percent  contingency  applied  to  underground  (tunnel  and  shaft)  construction 
costs.  Engineering  and  design  and  supervision  and  administration  costs  are 
estimated  lump  sum  items  based  on  the  cost  of  similar  projects  in  the  area 
and  amount  to  approximately  5  percent  and  7  percent  of  the  first  construction 
costs  respectively.  The  low  percentage  of  engineering  and  design  costs 
reflects  the  value  of  design  work  currently  being  accomplished  by  local 
interests. 

c.  Tunnel  Costs.  The  COSTUN  Computer  Program  wais  utilized  in 
deriving  tunnel  and  shaft  costs  for  the  tunnel  plan.  It  was  developed  in  1973 
under  a  contract  sponsored  by  the  U.  S.  Department  of  Transportation.  The 
program  has  been  extensively  employed  by  the  New  England  Division  for  the 
past  5  years  and  is  used  primarily  in  planning  stages  of  project  development. 

A  number  of  cost  components  were  selected,  the  sum  of  which 
represents  the  basic  construction  cost  of  the  tunnel-shaft  system.  A  cost 
component  is  one  of  the  fractional  parts  of  the  cost  of  a  unit  length  of  tunnel 
construction.  Each  cost  component  is  subdivided  into  labor,  equipment  and 
material  subcomponents  to  allow  separate  adjustments  according  to  different 
cost  escalation  rates. 

Factors  affecting  the  magnitude  of  each  of  the  cost  subcomponents  are 
also  recognized.  These  factors  include  those  dictated  by  the  tunnel  design 
(such  as  shape,  size,  lining  thickness),  site  conditions  (such  as  rock  strength, 
ground  water  inflow),  and  methods  of  construction. 

The  unit  cost  of  the  subcomponents  has  been  estimated  as  a  function  of 
all  the  factors  identified  as  having  an  effect  on  this  cost  component.  The 
resulting  parametric  relationships  between  these  factors  and  the  cost 
subcomponents  are  the  data  bank  from  which  tunnel  and  shaft  costs  (per  linear 
foot)  are  calculated. 

These  costs  are  adjusted  for  variations  in  unit  cost  according  to  labor, 
equipment  and  material  cost  indexes.  Costs  are  further  adjusted  according  to 
a  regional  cost  factor  which  is  dependent  upon  geographic  influences  beyond 
those  contained  in  the  cost  indexes.  Surcharges  are  added  to  each  cost 
subcomponent  to  provide  for  contractors'  overhead  and  profit.  Subcomponent 
costs  are  multiplied  by  the  length  of  tunnel  to  which  they  apply.  The 
summation  of  these  products  for  ail  cost  components  yields  the  basic 
construction  cost  of  the  proposed  tunnel  system. 

The  average  unit  costs  for  tunnel  and  shaft  construction  shown  in  Table 
F2  were  derived  from  the  output  of  the  COSTUN  program  and  include  a  con¬ 
tractor's  overhead  of  45  percent  and  a  profit  allowance  of  15  percent.  An 
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average  haul  distance  of  1.5  miles  from  the  outlet  shaft  was  assumed  for 
disposal  of  tunnel  waste.  The  COSTUN  program  analyzes  and  integrates  the 
costs  of  labor,  equipment  and  materials  for  each  readi  of  tunnel  based  on  rock 
conditions  and  distctnce  from  the  working  shaft.  The  total  costs  per  lineal 
foot  for  each  reach  are  comprised  of  the  costs  of  excavation,  loading  muck 
(waste  rock),  muck  transportation  to  the  heading,  hoisting  muck  to  the 
surface,  muck  dispossd,  rock  support,  forms  for  the  lining,  the  concrete  lining, 
grouting,  pumping  and  ventilation. 

d.  Details  of  Estimates  of  First  Costs.  The  following  notes  clarify 
certain  details  of  the  estimates  of  tirst  costs; 

1.  Sheeting  was  estimated  on  the  basis  of  a  fair  and  reasonable  price 
per  square  foot  for  such  work.  At  this  stage  no  attempt  is  made  to  determine 
the  exact  matericds  to  be  used,  or  how  much  sheeting  must  be  left  in  place. 

2.  Cost  of  control  of  water  was  based  on  generalized  knowledge  of  local 
conditions  and  construction.  Cofferdams  and  bypasses  were  included  in  lump 
sum  items  for  water  control. 

3.  Lump  sum  prices  were  based  on  comparative  cost  experience. 

4.  Channel  excavation  would  be  used  for  fill,  if  suitable,  as  needed.  The 
balance  would  be  spoiled.  It  is  anticipated  that  the  Contractor  wold  be  able 
to  sell  "good  clean  fill"  or  dump  it  in  abandoned  quarries  or  at  other  locations 
approved  by  the  community. 

5.  The  unit  price  for  loaming  and  seeding  is  based  on  a  nominal  6  inch 
depth  of  loam. 

6.  Stone  protection  for  channel  slopes  was  estimated  to  be  18  inches  in 
thickness  on  a  6  inch  gravel  or  stone  filter.  Material  was  assumed  to  be 
derived  from  necessary  excavations. 

7.  The  lump  sum  cost  of  the  water  circulation  system  was  based  on  a 
worst  case  assumption  to  be  verified  or  modified  as  a  result  of  water  quality 
studies  to  be  conducted. 
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B.  NONSTRUCTURAL  PLAN 

1.  Summary. 

In  order  to  develop  a  nonstructural  plan  and  corresponding  estimated 
costs  for  flood  proofing  structures  within  the  100-year  flood  plain,  the 
following  procedure  was  followed.  A  field  survey  was  performed  to  determine 
the  category  of  all  structures,  estimated  flood  inundation,  and  any  other 
information  pertinent  to  the  application  of  nonstructural  measures.  The 
structures  were  subsequently  divided  into  two  categories,  residential  and 
commercial/industrial.  The  commercial/industrial  category  also  included 
apartments,  nursing  homes  and  other  miscellaneous  structures  that  could  not  be 
classified  as  residential,  since  the  number  of  these  within  the  scope  of  the 
study  was  minimal.  The  field  information  was  used  in  conjunction  with 
previously  acquired  field  data. 

Structures  were  grouped  into  four  reaches  according  to  location.  A  total 
of  154  cases  were  investigated,  128  of  which  are  residential  structures. 

These  structures  required  one  of  the  four  types  of  flood  proofing  applicable  to 
residential  structures  listed  in  Pargraph  2c,  Nonstructural  Alternatives 
Selected,  ranging  in  cost  from  $5,000  to  $20,000  per  structure. 

The  remaining  26  structures  investigated  fell  into  the  category  of 
commercial/industrial  and  required  one  of  the  five  types  of  flood  proofing 
applicable  to  comrnercial/industrial  structures  listed  in  Paragraph  2c.  Due  to 
the  range  in  flood  inundation,  the  costs  associated  with  the  commercial/in¬ 
dustrial  structures  ranged  from  below  $5,000  to  $130,000.  The  total  cost  for 
the  128  residential  structures  was  $1,632,400;  for  the  26  commercial/industrial 
structures,  $721,700. 

2.  Procedure. 

a.  Field  Study. 

The  field  study  identified  all  structures  within  the  100-year  flood 
plain.  Structures  were  visually  field  evaluated  for  type,  size,  type  of 
foundation  and  basement.  Elevations  were  obtained  from  photo-grammetric 
plans  with  5-foot  contour  intervals.  Based  on  the  above  data,  the  depth  of 
inundation  for  each  structure  was  estimated  and  the  appropriate  nonstructural 
measure  was  applied  for  each  case. 

b.  Nonstructural  Measures  Investigated. 

Upon  completion  of  the  field  investigation,  the  following  non¬ 
structural  measures  were  considered  and  evaluated  for  the  particular  cases 
within  the  scope  of  the  study: 

1.  Acquisition  and  demolition  of  structure;  including  relocation  of 
homeowner,  purchase  of  particular  structure  at  a  fair  and  reasonable  price, 
demolition  of  that  structure,  and  restoration  of  the  housing  site. 
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2.  Physical  relocation  of  a  structure  out  of  the  flood  plain. 

3.  Relocation  of  household  mechanical  and  electrical  equipment  by: 

a.  Construction  of  a  new  utility  room  on  the  first  floor  of  the 
house  to  protect  the  furnace,  electric  switchbox,  gas  and  electric  meters  and 
hot  water  heater. 

b.  Construction  of  a  watertight  8  foot  x  8  foot  concrete  utility 
cell  with  watertight  door  in  the  basement  to  protect  the  furnace,  electric 
switchbox,  gas  and  electric  meters,  and  hot  water  heater. 

c.  Construction  of  a  watertight  8  foot  x  8  foot  concrete  utility 
cell  with  access  stairs  (instead  of  watertight  door)  in  the  basement  to  protect 
the  furnace  and  hot  water  heater  when  flood  inundation  is  less  than  3  feet. 
Other  utilities  were  either  assumed  to  be  above  the  flood  level  or  required  to 
be  raised  to  a  safe  elevation. 

4.  Raising  the  superstructure  of  a  house. 

5.  Basement  or  foundation  wall  waterproofing. 

6.  Replacing  fieldstone  or  concrete  block  foundations  with  a 
reinforced  concrete  foundation  and  waterproofing  the  foundation. 

7.  In  areas  where  homes  are  close  together,  providing  an 
architecturally  treated  reinforced  concrete  wall  around  a  cluster  of  homes  with 
access  openings  and  closures  with  some  means  of  pumping  within  the  wail. 

8.  For  one  story  homes  with  slab-on-grade  foundations,  providing  a 
second  foundation  wall  in  front  of,  and  abutting,  the  original  foundation  wall 
and  footing  and  extending  approximately  2  feet  above  grade.  A  brick  veneer 
will  be  provided  on  the  portion  of  the  wall  above  grade. 

9.  For  commercial/industrial  applications  where  flood  inundation 
exceeded  two  feet  and  potential  damage  was  quite  extensive,  the  construction 
of  a  reinforced  concrete  floodwall  in  front  of,  and  abutting,  the  original  wall 
and  footing. 

10.  Rearranging  damageable  property  within  an  existing  structure; 
i.e.  protecting  property  in  equipment,  especially  electrical  equipment,  by 
permanently  storing  them  at  higher  elevations  on  pedestals,  tables,  raised 
platforms  or  shelving, 

1 1.  Flood  forecasting  and  warning. 

12.  Flood  insurance. 

Structure  acquisition  and  demolition  (Item  1)  and  physical  relocation 
(Item  2)  were  eliminated  from  consideration  because  less  severe  and  less  costly 
alternatives  were  available  to  eliminate  or  at  least  substantially  reduce 


damages.  Construction  of  a  first  floor  utility  room  (Item  3a)  was  eliminated 
because  the  basement  utility  cell  (Item  3b)  provided  the  same  level  of  protec¬ 
tion.  Although  the  cost  of  the  basement  utility  cell  was  slightly  greater,  it 
required  no  additional  structure  area,  and  was  preferable  to  the  first  floor 
utility  room  because  in  many  instances  additional  structure  area  was  not 
available.  Replacing  existing  foundations  with  reinforced  concrete  foundations 
(Item  6)  was  eliminated  because  less  severe  and  less  costly  alternatives  were 
available  to  eliminate  or  at  least  substantially  reduce  damages.  Rearranging 
damageable  property  within  a  structure  (Item  10)  flood  forecasting  and  warning 
(Item  11)  and  flood  insurance  (Item  12)  were  not  considered  as  alternatives  on 
their  own,  but  were  considered  as  supplemental  measures  to  other  basic  alter¬ 
natives. 


C.  Nonstructural  Alternatives  Selected. 

After  consideration  and  evaluation  of  the  nonstructural  measures 
listed  in  paragraph  b,  the  following  measures  were  determined  to  be  viable 
solutions  for  particular  cases  for  either  commercial/industrial  structures  or 
residential  structures  or  both. 

1.  Construction  of  a  watertight  8-foot  x  8-foot  reinforced  concrete 
utility  cell  (with  a  watertight  door)  in  the  basement.  (See  Figure  F6).  The  cell 
protects  the  furnace,  electric  switch  box,  gas  and  electric  meters  and  hot 
water  heater;  and  is  applied  for  conditions  where  basement  flood  inundation  is 
greater  than  3  feet.  This  method  is  applied  primarily  in  residential  structures 
or  commercial  operations  housed  in  residential  type  structures,  and  protects  all 
utilities  enclosed  within  the  cell.  Since  the  remainder  of  the  basement  level 
can  still  be  inundated,  the  remaining  damages  associated  with  basement 
flooding  are  not  prevented.  Consideration  should  be  given  to  rearranging 
damageable  property  within  an  existing  structure  (Method  5)  as  a  supplement  to 
this  measure,  especially  when  a  sizeable  amount  of  non-utility  type  damage  is 
involved.  Usually  flood  insurance  (Method  6)  should  also  supplement  this 
method. 


2.  Construction  of  a  watertight  8-foot  x  8-foot  reinforced  concrete 
utility  cell  with  access  stairs  (instead  of  a  watertight  door)  in  the  basement 
(See  Figure  F7).  The  cell  protects  the  furnace  and  hot  water  heater,  and  is  a 
variation  of  method  1  to  be  applied  for  conditions  where  basement  flooding 
inundation  is  less  than  3  feet.  This  method  is  primarily  for  application  in 
residential  structures  or  commercial  operations  housed  in  residential  type 
structures,  but  is  also  for  application  in  commercial  type  structures  with  lower 
level  flooding.  Since  the  remainder  of  the  basement  or  lower  level  can  still  be 
inundated,  the  remaining  damages  associated  with  basement  flooding  are  not 
prevented.  Consideration  should  be  given  to  rearranging  damageable  property 
within  an  existing  structure  (Method  5)  as  a  supplement  to  this  method, 
especially  when  a  sizeable  amount  of  non-utility  type  damage  is  involved. 
Usually,  flood  insurance  (Method  6)  should  supplement  this  method. 

3.  Construction  of  a  reinforced  concrete  ringwall  with  a  brick 
veneer  exterior  around  a  cluster  of  homes,  with  access  openings  and  aluminum 
closures  (see  Figure  FIO)  for  each  home  and  sump  pump  arrangements  to  drain 
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low-lying  interior  areas  {approximately  one  sump  pump  set-up  for  every  two 
homes).  Although  not  usually  considered  as  a  feasible  non-structural  solution, 
this  method  was  evaluated  and  is  considered  to  be  a  viable  alternative  for  the 
residential  structures  on  the  north  and  south  sides  of  Brook  Road  between 
Payson  Street  and  Fort  Square.  This  was  primarily  due  to  the  proximity  of  the 
homes  in  this  area  (which  reduced  the  total  length  of  the  wall  required  by  a 
sizeable  amount)  and  the  maximum  height  of  wall  required  above  grade  (3 
feet).  When  all  aspects  are  functioning  properly,  this  method  will  provide 
complete  protection  for  all  enclosed  structures.  However,  this  method  is  highly 
dependen.  on  having  sufficient  time  to  set  all  closures  in  place  and  activate  all 
sump  pum.  arrangements  (see  Figure  F8). 

4.  For  one  story  residential  structures  with  slab-on-grade  foun¬ 
dations,  construction  of  a  second  reinforced  concrete  foundation  wall  in  front 
of,  and  abutting,  the  original  foundation  wall  and  footing  with  front  and  rear 
etcess  openings  and  aluminum  closures.  This  method  was  evaluated  and  consid¬ 
ered  to  be  a  viaole  alternative  for  the  residential  structures  in  the  area  around 
the  Old  Quincy  Reservoir.  This  was  due  primarily  to  the  type  of  foundation 
(slab-on-grade),  the  height  of  the  wall  required  (approximately  2  feet  above 
grade),  and  the  short  duration  of  the  inundation.  This  method  will  provide 
complete  protection  for  all  structures,  but  is  highly  dependent  on  having 
sufficient  time  ro  et  all  closures  in  place  (see  Figure  F9). 

5.  Waterproof  exterior  foundation  walls  of  structures  with  concrete 
or  concrete  block  foundation  walls  with  slab-on-grade  foundation.  Other 
studies  have  shown  that  for  a  residential  type  structure  with  concrete  block 
foundation  wall  and  a  4  inch  reinforced  concrete  basement  slab,  the  maximum 
depth  of  water  that  can  be  tolerated  before  the  slab  will  fail  is  approximately 
one  foot.  Therefore,  within  the  scope  of  this  study,  this  method  was  applied 
only  to  commercial/industrial  structures  with  concrete  or  conccrete  block  walls 
and  slab-on-grade  foundations.  The  concrete  and  concrete  block  are  relatively 
impermeable  and  can  be  made  more  so  by  sealing  the  exterior  surface.  More 
importantly,  because  of  the  commercial  or  industrial  nature  of  the  building,  it 
can  be  reasonably  assumed  that  the  concrete  base  slab  was  designed  for  a 
greater  load  than  the  base  slab  for  the  residential  structure.  Assuming  this,  the 
structure  will  structurally  be  able  to  withstand  the  maximum  hydrostatic  load 
of  2  feet  encountered  within  the  scope  of  this  study. 

In  addition  to  sealing  the  exterior  of  the  walls,  temporary  closures 
must  be  provided  at  all  points  of  access  and  egress,  and  backflow  must  be 
prevented  in  sanitary  sewer  lines  and  floor  drains  by  installing  gate  valves. 

This  method  will  provide  complete  protection  for  all  structures,  but  is  highly 
dependent  on  having  sufficient  time  to  set  all  closures  in  place. 

6.  Rearranging  damageable  property  within  an  existing  structure  by 
permanently  storing  them  at  higher  elevations  on  tables,  raised  platforms,  or 
shelving.  This  method  was  applied  only  to  commercial/industrial  structures  as 
it  was  assumed  that  they  would  have  a  greater  amount  of  damageable  property, 
especially  different  types  of  electrical  equipment,  stored  in  lower  levels.  This 
method  has  been  considered  as  both  a  supplement  to  other  methods  where 
utilities  are  protected  but  lower  level  flooding  is  still  allowed  and,  in  some 
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instances,  on  its  own  where  flooding  is  allowed  with  no  other  protection. 
Although  this  method  has  not  been  formally  applied  to  any  residential 
structures,  it  should  be  considered  where  a  substantial  amount  of  damageable 
property  is  stored  or  exists  in  basements  or  lower  levels.  Usually  flood 
insurance  (Method  6)  should  supplement  this  method. 

7.  Construction  of  a  new  reinforced  concrete  floodwall  approxi¬ 
mately  3  feet  high,  in  front  of,  and  abutting,  the  existing  foundation  wall.  This 
method  was  evaluated  and  considered  to  be  a  viable  alternative  for  commer¬ 
cial/industrial  structures  when  flood  inundation  was  greater  than  2  feet  and  the 
existing  walls  and  base  slab  could  not  structurally  withstand  the  additional  load; 
and  also  when  the  potential  damage  was  great  enough  to  warrant  the  high  cost 
of  this  method.  Aluminum  closure  shields  must  be  provided  at  all  points  of 
access  and  egress,  and  backflow  must  be  prevented  in  sanitary  sewer  lines  and 
floor  drains  by  installing  gate  valves.  This  method  will  provide  complete 
protection  for  structures,  but  is  highly  dependent  on  having  sufficient  time  to 
set  all  closures  in  place  (See  figure  Fll). 

8.  Flood  Insurance.  This  should  be  considered  as  a  supplement  to 
methods  1,  2  and  6  (since  full  protection  is  not  provided)  in  most  cases  when 
additional  nonutility  type  damage  can  occur. 

9.  Flood  forecasting  and  warning.  Some  of  the  alternatives 
previously  presented  are  highly  dependent  on  the  timely  warning  of  the  flood 
danger.  In  the  best  interests  of  not  only  protecting  property  but  also  of 
protecting  lives  of  those  directly  affected  by  flooding,  some  type  of  flood 
warning  system  is  imperative. 

d.  Flood  Warning  Plan. 

The  capability  to  recognize  a  potential  flood  threat  early  is  an  integral 
part  of  an  effective  flood  warning  plan.  Techniques  for  recognizing  potential 
flood  threats  vary  from  sophisticated  forecasting  models  and  automated  gaging 
and  communications  equipment  to  visual  inspection  of  streams  by  volunteer 
observers.  Although  the  National  Weather  Service  is  responsible  for  preparing 
forecasts  and  issuing  flood  warnings  throughout  the  United  States,  these 
forecasts  are  generally  effective  only  on  major  streams. 

Therefore,  a  more  practical  flood  warning  plan  for  the  Town  Brook  area 
could  be  a  self-contained  community  warning  system  composed  of  a  combi¬ 
nation  of  strategically  placed,  automatic  flood  alarm  systems  and  manual 
observations.  See  graphic  representation  of  warning  system  on  figure  FI 2. 

The  automatic  flood  alarm  would  activate  an  alarm  or  warning  when  the 
stream  reaches  a  predetermined  danger  or  "alert"  stage.  An  alarm  signal  such 
as  a  flashing  light  would  be  located  in  the  police  or  fire  station.  Potential 
locations  for  these  alarms  would  be: 

1.  East  of  Fort  Square  behind  Star  Market  where  the  brook  daylights 
for  approximately  500  feet.  This  location  would  serve  as  a  warning  for  the 
Brook  Road  and  the  Quincy  downtown  areas. 


2.  South  of  Revere  Road  where  the  brook  daylights  after  running 
under  the  downtown  area.  This  location  would  serve  as  a  warning  for  the 
Bigelow  Street  area. 

3.  Within  the  Old  Quincy  Reservoir,  on  the  Lakeside  Drive  side.  This 
location  would  serve  as  a  warning  for  the  Old  Quincy  Reservoir  area. 

These  automatic  flood  alarms  would  be  supplemented  by  the  use  of 
trained  observers  to  monitor  water  levels  at  critical  locations  along  the  brook. 
These  bservations  would  begin  whenever  the  National  Weather  Service  fore¬ 
casts  such  a  flood  p  *ential.  Specific  criteria  would  have  to  be  developed  so 
*hat  the  'decision  to  begin  these  observations  would  be  timely  and  reasonable. 

The  next  step  is  the  decision  to  issue  the  warning.  The  timeliness 
and  reliability  of  the  decision  to  warn  of  an  impending  flood  is  critical  to  the 
success  of  the  plan.  The  responsibility  for  making  the  decision  to  issue  a 
warning  must  be  delegated  to  a  responsible  local  agency  and  specific  criteria 
and  guidelines  must  be  developed,  based  on  the  available  water  level  data  and 
impending  National  Weather  Service  forecasts,  to  allow  a  timely  decision 
process. 

The  next  step  is  the  dissemination  of  the  flood  warning  in  a  manner 
that  will  reach  the  entire  populace.  The  content  of  the  warning  would  have  to 
be  sufiTcient  to  motivate  the  community  to  respond  so  that  a  minimum  of  flood 
loss  occurs.  The  type  of  warning  must  consider  the  nature  of  the  community  at 
the  time  of  the  threat.  The  Town  Brook  area  calls  for  a  combination  of  radio 
announcements  for  general  dissemination  of  information,  door-to-door  warning 
for  residential  areas  and  businesses  if  during  regular  business  hours,  and 
telephone  warnings  to  key  persons  responsible  for  commercial  entities  and  all 
other  parties.  The  content  of  the  warning  is  extremely  important  to  motivate 
the  community  to  respond  effectively,  while  the  individual  issuing  the  warning 
has  a  bearing  on  the  credibility.  Therefore,  for  radio  announcements,  a  known 
local  official  should  be  responsible  and  these  announcements  should  be  repeated 
to  stress  the  urgency.  For  door-to-door  or  telephone  warnings  local  officials 
such  as  policemen  or  firemen  should  be  responsible.  The  content  of  the  warning 
message  should  include  a  description  of  the  appropriate  course  of  action  for  the 
affected  individuals  or  structures. 

To  summarize,  automatic  flood  alarms  would  exist  in  three  critical 
locations  to  detect  any  nonforecasted  floods.  Any  forecasted  events  would  be 
followed  by  the  deployment  of  the  manual  observation  system.  At  some  point 
the  decision  to  issue  the  flood  warning  would  be  made  by  a  local  agency, 
followed  by  the  timely  dissemination  of  the  warning  and  appropriate  actions  by 
affected  parties. 

The  total  first  cost  to  set  up  this  warning  plan  would  be  approximately 
$25,000.  There  would  also  be  annual  costs  of  approximately  $15,000  -  $25,000 
including  equipment  maintenance  and  manpower  costs. 


e.  Operations  and  Maintenance 

All  systems  and  implements  of  the  nonstructural  plan  must  be  kept  in  a 
perfect  state  of  readiness  and  be  easily  accessible  at  all  times.  Therefore, 
periodic  inspection,  testing,  and  continued  maintenance  is  of  the  utmost 
importance  to  the  satisfactory  performance  of  the  system.  Assuming  an  annual 
operations  and  maintenance  cost  of  2-1/2  percent  of  the  total  cost,  the  annual 
operations  and  maintenance  cost  for  residential  structures  is  approximately 
$40,000.00  and  for  commercial/industrial  structures,  approximately  $25,000.00. 

3.  Presentation  of  Results. 

Table  F-4  presents  a  breakdown  of  the  results  for  each  reach.  The 
number  of  cases  for  both  residential  and  commercial/industrial  categories  are 
listed  for  each  reach  along  with  the  corresponding  costs. 


Table  F4 

SUMMARY  NONSTRUCTURAL  PLAN 
COMMERCIAL/INDUSTRIAL  RESIDENTIAL 


REACH  AREA 

NO. 

COST 

$1000's 

NO. 

COST 

$1000's 

1  Brook  Road 

10 

307.9 

69 

957.4 

2  Bigelow  Street 

5 

191.1 

25 

222.5 

3  Braintree 

- 

- 

34 

452.5 

4  Quincy  Downtown 

Shopping  Center 

TOTALS 

JT 

472.2 

- 

- 

26 

971.2 

128 

1,632.4 
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Table  5 

COST  ESTIMATES 


8x8  Utility  Cell  with  Watertight  Door 

Concrete  8  c.y.  @  $300/c.y. 

2,400 

Waterstops 

200 

Watertight  Door 

5,000 

Electrical  Work 

300 

Relocate  Heating  Equipment 

1500 

(average) 

Check  Valve 

700 

20%  Contingency 

17J70DT7 

2,020 

T7:m 

say  12,200 

8x8  Utility  Cell  with  Access  Stairs 

Concrete  4  c.y.  (d  300/c.y. 

1,200 

Waterstops 

200 

Electrical  Work 

300 

Relocate  Heating  Equipment 

1,500 

(average) 

Check  Valve 

700 

20%  Contingency 

3,900 

780 

say  4,700 

Reinforced  Concrete  Ringwall 

Materials/Linear  Ft. 

Brick  3  S.F./L.F.  @  $6/L.F. 

18.00 

Concrete  0.35  C.Y./L.F.  (d  $270/C.Y. 

94.50 

Excavation  0.2  C.Y./L.F.  (d  $15/C.Y. 

3.00 

ir33U 

say  $1 16  L 

Aluminum  Closure  Shields 

Small  (3.25ni/4''  thick)(14^^)(.098  UIat?)  r  37.3  say  50#  (including 
Large  (12)(l/4"  thick)(144)(.098  #/in^)  =  137.5  say  155#  brackets  and 

fixtures) 


Installation  -  1  mason  &  helper  6  hours/small  shield  (d  300/day  225 

1  mason  A:  helper  8  hours/large  shield  @  300/day  300 

Small  Shield 

Material  (Aluminum  -  6061-T6)  50#  (d  $3.00/LB  150 

Labor  225 

20%  Contingency  75 

3530 
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Large  Shield 

Material  (Aluminum  -  6061-T6)  155//  (3  $3. 00/LB 

Labor 

20%  Contingency 

say 

North  Side  of  Brook  Road  (16  houses) 

Concrete  wall  1650  L.F.  @  $116/L.F. 

16  large  shields  (3  $925 
16  small  shields  (3  $450 
8  sump  pump  set  ups  A  $1,000 

(assume  1  set-up  per  2  houses) 

20%  Contingency 


South  Side  of  Brook  Road  (17  houses) 


Concrete  wall  1750  L.F.  @  $1 16/L.F.  203,000 

17  large  shields  (3  $925  15,725 

17  small  shields  @  $450  7,650 

9  sump  pump  set  ups  0  $1,000  9,000 

2l37575‘ 

20%  Contingency  47,075 

28i,450  say  $282,500 


4.  Second  Foundation  Wall  (Houses  with  slab-on-grade  foundation) 

Assume  142  L.F.  to  be  perimeter  of  average  house  and  determine  cost  per  linear  foot. 


Concrete  24  C.Y.  @  270/C. Y.  6,480 

Brick  213  S.F.  @  6/S.F.  1,278 

Excavate  &  Backfill  500  (avg) 

Remove  <5c  Replace  Stairs,  etc.  500  (avg) 

Remove  (Sc  Replace  Shrubs,  etc.  750 

2  small  shields  0  450  900 

20%  Contingency  2,082 

i7:m 


12,490/142  -  87.95 

say  88/L.F. 

Therefore,  cost  per  structure  =  Perimeter  (L.F.)  x  $88/L.F.  + 
$1,000  (for  large  shield,  if  house  has  garage) 


465 

300 

7?T 

153 

WS 

925 
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5.  Three-foot  high  R.C.  wall  (9  commercial  structures 
Material/L.F. 


Concrete  .34  C.Y./L.F.  @  270/C.Y. 
Exc.  <5f  Backfill  .4  C.Y./L.F.  @  15/C.Y. 


t .  Flood  Warning  Plan 
FiiSt  Costs 

3  flood  alarm  units  @  5,000 
Additional  phones  &  set  up  at 
police  or  fire  station 


Annual  Costs 

Maintenance  of  Equipment 
Manpower 


91.80 

6.00 

97JU  say  $98/C.Y. 


15,000 

10,000 


5,000 

10,000-20,000 

T57500-25  000 
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•  "(min')  thick  Concrete 

Tunn^/  //nen 


P/sme tar  Tunnel 


TUNMEL  SECTION 


Sc3/e  ■■  /"  »  4' 


ferine: /p<^/  (QuiSntfties  . 
5xc&v>3tfon  -  1.0 
Concrete  l/n/'nc^  -  2. .  “iCp  ct^^lf. 
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TYPICAL  TUNNEL  SECTION 


NEW  ENGLAND  DIVISION 
CORPS  OF  ENGINEERS 
SEPTEMBER  ,  1980 


'  /** s /O' 


TOWN  BROOK  LOCAL  PROTECTION 
QUINCY  AND  BRAINTREE 
MASSACHUSETTS 

INLET  STRUCTURE 

NEW  ENGLAND  DIVISION 
CORPS  OF  ENGINEERS 
SEPTEMBER  ,  1980 


PLAN 


SCMLE  /"-  /O' 


TOWN  BROOK  LOCAL  PROTECTION 
QUINCY  AND  BRAINTREE 
MASSACHUSETTS 


OUTLET  STRUCTURE 


NEW  ENGLAND  DIVISION 
CORPS  OF  ENGINEERS 
SEPTEMBER,  l»80 


R/iRTIAL  PLAKJ-  SP/. 
^c^/c  r 


Chee/^^^/3J^  /  Spill/^tf  i^eir  Ei  30. 9 


NEW  ENGLfl 
CORPS  OF 
SEPTENU 


)^isi‘in<^  Dsm  S/of^e 


TOWN  BROOK  LOCAL  PROTECTIOIM 
QUINCY  AND  BRAINTREE 
MASSACHUSETTS 


SPILLWAY  STRUCTURE 
( PARTIAL) 


NEW  ENGLAND  DIVISION 
CORPS  OF  ENGINEERS 
SEPTEMBER  ,  1960 


///?»»'  bituminous  Cancretli  tt/earir)<f  9e/r^<:<s 

—  Compacteot  Grtf^/'e/  St/t>  tfsse 

-  Connp  actaeit  f/// 

- Wood  f^tap^sifes  d)  Ti^p. 


Crush ect  stone  t>ase 
- Or<3uel  bedctimj 

OOy\/SJ-5TRC/iM  BLEVATfON 
Scale.  ■.  /'\e' 

Klofe  Southern  Arte/rtf  Cutvert  /$  appr o  mmafe/c/ 
255  i  f.  in  length  at  a  s/keu/ 4  of  2<i°~ 


TOWN  BROOK  LOCAL  PROTECTION 
QUINCY  AND  BRAINTREE 
MASSACHUSETTS 


SOUTHERN  ARTERY  CULVERT 


NEW  ENGLAND  DIVISION 
CORPS  OF  ENGINEERS 
SEPTEMBER  ,  1980 
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APPENDIX  G  -  NATURAL  RESOURCES 


A.  Environmental  Setting 

The  natural  resources  of  the  study  area  are  predominantly  influenced  by 
the  urban  and  highly  developed  suburban  and  commercial  areas  around  Quincy. 
Since  the  ecological  features  there  are  limited,  the  principal  concern  for 
natural  resources  is  to  protect  the  town's  few  remaining  open  spaces  and 
natural  areas.  Those  areas  and  concerns  related  to  the  flooding  problems  and 
any  relief  project  are  (beginning  with  upstream  features):  (1)  the  Old  Quincy 
Reservoir;  (2)  the  upstream  freshwater  wetlaid  between  Route  3  and  Centre 
Street;  (3)  the  smelt  fishery  and  its  spawning  area  between  Revere  Road  and 
McGrath  Highway  at  Elm  Street;  and  (4)  the  Town  River  coastal  wetland  and 
smelt  migration  route  between  Elm  Street  and  Town  Brook  River  Bay. 

Town  Brook  originates  in  the  heavily  wooded  Blue  Hills  Reservation  and 
flows  into  the  Old  Quin^'y  Reservoir.  The  reservoir  discharges  through  a 
regulating  pipe  at  the  base  of  the  dam,  where  the  brook  continues  to  flow  in  an 
open  natural  channel  through  a  wooded  area  and  then  along  residential  yards 
towards  State  Route  3.  Between  Route  3  and  Centre  Street  the  brook  enters  a 
freshwater  wetland  but  remains  within  its  channel  except  during  excessive 
flows.  From  the  wetland  the  brook  flows  under  Centre  Street,  where  it  again 
surfaces  for  approximately  200  feet  in  an  open  channel  overgrown  with  vege¬ 
tation.  The  brook  then  enters  an  underground  conduit  system  where  it  is 
conveyed  through  most  of  the  remainder  of  the  watershed.  It  surfaces  briefly 
for  a  few  hundred  feet  in  a  stone  walled  channel  upstream  of  the  new  Massa¬ 
chusetts  Bay  Transit  Authority  tracks  at  the  upstream  end  of  the  central 
business  district.  The  brook  reenters  ^  conduit  to  pass  under  the  central 
business  area  where  it  again  resurfaces  at  Revere  Road  downstream  of  several 
retail  stores  and  parking  lots.  For  the  next  several  blocks,  between  Revere 
Road  and  the  lower  Bigelow  Street  crossing,  it  flows  in  a  vertical  stone  walled 
channel  alongside  residential  properties.  A^er  entering  a  conduit  for  the 
stretch  between  Bigelow  and  Washington  Streets  the  brook  again  flows  through 
a  stone  channel  until  Elm  Street,  after  which,  it  passes  into  a  tidal  wetland. 

One  of  the  important  ecological  areas  of  the  watershed  is  from  Revere 
Road  to  the  tidal  influence.  This  section  of  stream  is  a  smelt  spawning 
ground.  From  Elm  Street  to  the  Southern  Artery  the  brook  widens  to  Town 
River,  which  cuts  through  a  tidal  salt  marsh  in  a  natural  open  channel.  This 
wetland  represents  another  important  natural  resource  feature. 

After  the  Southern  Artery,  Town  River  opens  into  Town  River  Bay.  There 
is  very  little  water  quality  information  for  Town  Brook.  A  summary  of  the 
available  information  is  presented  in  Appendix  D.  Generally,  the  water  quality 
standard  for  class  B  is  Town  Brook  and  class  SB  in  the  coastal  tidal  section  of 
the  brook  called  Town  River.  Although  the  brook  does  not  receive  domestic 
wastes,  its  water  quality  is  substantially  influenced  by  urban  runoff  and 
drainage. 


Old  Quincy  Reservoir 


The  reservoir  is  nearly  45  acres  in  size  and  holds  approximately  180 
minion  gallons  of  water.  Although  the  reservoir  is  located  in  Braintree, 
Massachusetts,  it  is  actually  owned  by  the  city  of  Quincy,  which  purchased  the 
property  to  create  a  reservoir  and  water  supply  for  Quincy.  After  the  city 
connected  to  the  regional  water  system  only  the  General  Dynamics  Corporation 
used  the  reservoir  for  suppiv.  Until  30  years  ago  the  reservoir  was  used  for 
swimming  and  fishing,  since  then  recreational  use  has  been  discouraged. 

The  reservoir  is  not  suitable  as  a  habitat  to  sustcun  a  productive  fishery. 
The  reservoir  has  a  ba  ren  shoreline  with  little  vegetative  growth,  due  in  part 
nf  the  constantly  fluctuating  reservoir,  the  shallow  top  soil  layer,  and  perhaps 
the  acidic  nature  of  the  water.  In  1966  a  fishery  survey  found  yellow  perch, 
bullhead,  and  pickerel.  Although  the  pond  had  been  previously  stocked  with 
trout  none  were  found.  Because  only  a  few  species  were  found  it  appeared  that 
the  reservoir  could  not  support  a  significant  fishery.  As  a  result  of  the  survey  a 
chemical  analysis  of  the  water  was  made  to  further  evaluate  the  reservoir's 
habitat  potential.  The  results  showed  that  the  reservoir  and  downstream 
waters  were  too  acidic  (below  pH5)  to  support  trout.  The  few  species  present 
at  the  time  of  the  survey  had  probably  adapted  and  evolved  a  tolerance  for  the 
high  acidity  and  apparent  lack  of  primary  production  growth.  Developing  and 
managing  a  fishery  with  additional  stocks  or  species  could  not  be  done  without 
substantial  expenditure  for  new  stock,  pH  balance  and  fertilizer. 

Freshwater  Wetland 


Between  Route  3  and  Centre  Street,  Town  Brook  bisects  a  freshwater 
wetland  which  covers  8  to  10  acres  of  a  60-acre  wooded  site.  This  wetland 
provides  habitat  for  terrestrial  fauna  and  supports  vegetation  not  abundant  in 
other  areas  of  the  Town  Brook  watershed.  This  wetland  heis  a  diverse  vege¬ 
tative  cover  ranging  from  wetland  grasses  in  saturated  soils  to  hardwood  trees 
in  areas  occasionally  flooded  and  pxjorly  drained.  The  U.S.  Fish  and  Wildlife 
Service  felt  that  it  "is  not  a  highly  signific?  t  wildlife  area,"  but  would  serve  to 
provide  a  small  habitat  area  or  resting  site  for  small  ground  mammals  and 
ducks.  A.lthough  no  survey  was  conducted,  the  area  should  support  such  vege¬ 
tative  cover  as  scrub  oak,  white  oak,  various  ferns,  high  and  low  bush  blueberry, 
red  maple,  dogwood,  arrowwood,  jewelweed,  hazelnut,  and  several  types  of 
grasses  and  mosses. 

Smelt  Resource 


After  flowing  through  a  conduit  beneath  Quincy's  central  business  area 
Town  Brook  surfaces  in  the  open  stone  wailed  channel  downstream  of  Revere 
Road.  From  this  point  to  the  Bigelow  Street  crossing  1,500  feet  downstream 
the  brook  provides  a  very  favorable  spawning  area  for  rainbow  smelt  (Osmerus 
mordax).  The  substrate  has  a  fairly  uniform  sandy  consistency  with  some 
gravel  and  stream  grasses.  Fine  materials  are  carried  off  downstream  except 
on  the  low  energy  side  of  the  stream  bends.  Even  these  areas  are  subjected  to 
periodic  surges  caused  by  heavy  storm  runoff.  The  substrate  is  suitable  for 


G-2 


smelt  spawning  and  it  appears  the  water  quality  is  generally  satisfactory  for 
spawning  and  egg  development.  Adverse  runoff  conditions  have,  on  occasion, 
resulted  in  heavy  mortality  of  spawning  smelt. 

Above  Revere  Road  spawning  is  severely  limited  because  of  the  adverse 
conditions  experienced  in  the  underground  conduits.  In  addition,  a  low  level 
obstruction  just  downstream  of  Revere  Road  creates  a  "jump"  too  high  for  most 
smelt  to  get  past  since  they  cannot  traverse  obstacles  greater  than  3  to  4 
inches  high.  While  some  of  the  stronger  females  can  traverse  the  obstruction, 
they  are  left  upstream  in  the  conduits  without  accompanying  males. 

Smelt  spend  most  of  their  life  in  saltwater,  ascending  freshwater  streams 
in  the  spring  to  spawn.  The  fish  prefer  flowing  water  as  opposed  to  ponds  or 
tidal  estuaries  for  spawning.  The  smelt  spawn  at  night  when  water  temperature 
rises  to  about  50  degrees  F.  In  Town  Brook  this  normally  takes  place  in  April 
and  is  usually  completed  by  the  middle  of  May. 

Spawning  in  Town  Brook  is,  for  the  most  part,  confined  between  Revere 
Road  at  the  upper  limit  and  the  tidal  influence  near  Elm  Street  at  the  down¬ 
stream  end.  Spawning  above  tidal  influx  is  necessary  since  saltwater  can  kill 
the  eggs  and,  on  occasion,  tidal  flooding  during  spawning  could  inhibit  egg 
development.  The  eggs  sink  to  the  bottom  of  the  stream  where  they  stick, 
often  in  clusters,  to  nearly  everything  including  pebbles,  sticks,  roots  or  blades 
of  grass.  The  incubation  period  for  the  eggs  is  approximately  1 3  days.  After 
spawning  the  adult  smelt  return  to  Town  River  Bay. 

In  the  Quincy-Weymouth  area  smelt  spawn  in  the  Broad  Cove,  Weymouth- 
Fore,  Weymouth  Back,  Weir  and  Town  Rivers  and  other  smaller  streams.  The 
Weir  and  the  Weymouth-Fore  Rivers  support  the  largest  smelt  runs  in  Massa¬ 
chusetts.  Town  River  has  a  significant  smelt  run,  although  it  is  substantially 
less  important  than  the  Weir  River  run.  No  counts  are  available,  but  the 
streams'  limited  spawning  area  becomes  over-  crowded  with  spawning  smelt.  A 
heavy  spawn  will  actually  result  in  the  stream  bottom  becoming  so  covered 
with  eggs  that  some  smothering  occurs. 

The  number  of  smelt  in  the  Boston  area  have  decreased  significantly  in 
the  last  50  years  as  a  result  of  pollution,  conduits,  or  streams  being  closed  or 
obstructed.  However,  it  is  possible  to  reestablish  smelt  by  stocking  with  eggs 
or  fry.  Severe  mortalities  of  a  year  class  will  not  usually  result  in  the 
elimination  of  smelt  from  any  one  spawning  area.  Healthy  adults  will  return  to 
the  same  stream  for  2  to  3  years  to  spawn,  and  this  helps  to  maintain  a  suffi¬ 
cient  stock.  Immature  fish  may  not  attempt  to  spawn  in  their  first  season  thus 
maintaining  a  stock  in  open  salt  water  not  subject  to  any  catastrophic  events 
occuring  in  the  stream.  They  would  then  be  available  for  spawning  the  next 
season. 

Town  Brook  maintains  only  a  single  species  of  fish.  It  does  not  support 
any  natural  or  stocked  populations  of  in-stream  fish.  Alewives  (Alosa 
pseudoharengus)  require  small  ponds,  which  do  not  exist  on  Town  Brook,  and 
they  will  not  pass  through  long  cuvlerts  such  as  those  along  the  brook.  As  a 
result.  Town  Brook  is  not  suitable  for  spawning  alewives. 


Town  River  Coastal  Wetland 


This  wetland  is  only  a  remnant  of  the  coastal  wetlands  that  had  covered 
area.  There  remains  an  area  of  approximately  4  to  5  acres  which  is 
bisecte  i  by  Town  River.  The  river  at  this  point  averages  20  to  25  feet  in  width 
->  d  is  approximately  2,000  feet  long.  At  low  tide,  the  water  in  the  channel  is  1 
'  1.5  feet  deep  and  consists  entirely  of  brook  flow.  On  either  side  of  the 
channel  is  an  intertidal  wetland  that  is  saturated  by  the  inflowing  tide.  The 
width  of  the  intertidal  area  varies  from  up  to  75  feet  on  either  side  of  the 
channel  in  tne  mid/downsti  earn  sections  of  the  marsh  to  just  a  few  feet  on  each 
side  in  th^  uppe;  portion  '  ir  Elm  Street. 

The  channel  lias  gen.le  m.  mders  in  the  downstream  half  of  the  marsh, 
and  is  relatively  straight  in  the  upper  portion.  The  channel  bottom  is  sandy 
with  a  few  small  stones  and  very  little  silt  or  organic  matter  deposited  on  the 
sand.  The  floor  is  approximately  3  to  4  feet  below  the  rest  of  the  marsh,  and  in 
.  places  the  channel  h^  undercut  the  bank. 

The  salinity  in  Town  River  varies  greatly  in  response  to  the  tide  and  the 
volume  of  freshwater  runoff.  The  salinity  of  the  river  below  Elm  Street  is 
ger  erally  between  5  ppt  (parts  per  thousand)  and  32  ppt. 

The  mcrsf'  adjacent  to  the  channel  supports  a  relatively  dense  growth  of 
saltv-ater  cordg'a,s  rtina  alternif lora).  In  some  portions  of  the  marsh,  salt 
mea'  'W  gras'  (Spai  tir.a  patens)  grows  on  the  landward  side  of  the  cord  grass, 
and  reeds  (Phragmites  coinTTiurus)  inhabit  the  area  above  the  meadow  grass. 

The  area  of  the  marsh  tbat  supports  the  cord  and  meadow  grasses  consists  of  a 
layer  of  deposited  organic  materia!  approximately  4  feet  thick.  Other  types  of 
marsh  vegetation  include  Distichlis  sp.,  Limmonium  sp..  Iva  frutescens  and 
seaside  goldenrod. 

The  main  channel  and  the  several  small  internal  channels  entering  the 
river  in  the  marsh  support  a  diverse  and  abundant  community  of  estuarine 
animals.  Fish  observed  in  the  marsli  include  three  spine  sticklebacks  (Gaster- 
osteus  aculeatus),  killifish  (Fundulus  spp.),  smelt  (Osmerus  mordax).  eels 
(Anguilla  rostrata),  and  larvae  and  luveniles  of  several  species.  IrTvertebrate 
animals  inhabiting  the  marsh  include  scuds  ( Amphipoda).  ribbed  mussels 
(Modiolus  demissus),  small  crabs  (Portunus  spinimanus)  and  worms 
(Polychaeta).  The  marsh  also  provides  a  varietv  of  habitat  for  a  small  number 
of  birds  and  mammals  in  the  otherwise  heavily  developed  city  of  Quincy. 

The  marsh  fiinc  tions  as  a  major  link  in  the  food  web  of  the  river  by 
supporting  vegetation  (primarilv  the  grasses)  that  converts  nutrients,  carbon 
dioxide,  and  sunlight  into  usable  organic  matter.  The  organic  matter  is  used  as 
a  food  source  by  manv  invertebrates  which,  m  turn,  are  fed  on  by  fish.  Gradual 
decay  of  the  vegetation  in  the  salt  marsh  releases  not  onlv  organic  matter 
usable  as  a  food  source  but  also  nutrients  that  become  available  for  plant 
growth.  This  is  a  major  reason  for  the  diversitv  and  abundance  of  estuarine 
animals  inhabiting  the  rnarsli.  Manv  species  inhabit  the  marsh  throughout  their 
entire  life  cycle  while  others  utili/e  the  marsh's  resources  as  a  nursery  area  to 
grow  and  mature  in  a  protor  fed  environment  with  an  abundance  of  food. 
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The  resources  of  the  marsh  are  not  confined  to  Town  River.  Much  of  the 
organic  matter  and  other  sources  of  food  produced  in  the  marsh  are  also 
important  to  the  Town  River  Bay  system.  The  acreage  of  saltwater  wetlands 
associated  with  Town  River,  Town  River  Bay,  and  the  Weymouth-  Fore  River 
was  measured  from  vegetative  cover  maps.  According  to  the  measurement, 
there  are  approximately  228  acres  of  saltwater  wetland  in  the  system  with  the 
largest  single  tract  adjacent  to  Rock  Island  Cove  at  the  mouth  of  the 
Weymouth-Fore  River.  Species  such  as  the  smelt,  that  utilize  the  marsh  as  a 
nursery,  are  also  important  in  the  biological  communities  of  Town  River  Bay. 
Weymouth-Fore  River,  Hingham  Bay  and  Quincy  Bay. 

In  addition,  the  Town  River  marsh  provides  some  storage  capacity  for 
floodwaters,  and  the  grasses  and  other  biological  activity  in  the  marsh  provide 
a  means  of  natural  treatment  or  purifiction  for  the  surface  water  runoff  from 
the  highly  urbanized  area. 

Other  Natural  Resources 


A  small  bed  of  softshell  clams  exists  at  the  mouth  of  Town  River.  The 
bed  is  not  harvested  and  represents  only  a  minor  fraction  of  the  resources  in 
the  region.  Clam  beds  throughout  Hingham  Bay  have  been  contaminated  in 
recent  years.  Approximately  95  percent  of  the  area's  clam  beds  have  been 
moderately  to  grossly  contaminated  and  closed  to  digging  by  the  Massachusetts 
Department  of  Environmental  Quality  Engineering.  Town  River  Bay  contains 
only  50  acres  of  productive  clam  flats  or  approximately  1  5  percent  of  the  total 
Quincy  flats.  In  1970,  however,  the  Town  River  Bay  flat  contained  more  than 
50  percent  of  the  legal  sized  uncontaminated  clams  in  Quincy  and  yielded  a 
commercial  harvest  of  some  450  bushels  (approximate  value,  $5,000). 

The  upland  portion  of  the  watershed,  above  Quincy  center,  contains  plant 
and  animal  life  normally  associated  with  an  urban  or  suburban  setting.  In  the 
residential  areas  within  Braintree  and  above  the  reservoir,  there  are  many 
species  of  songbirds  and  some  species  of  small  game  such  as  rabbits,  squirrels 
and  pheasants.  Within  Quincy  there  are  also  many  species  of  songbirds  and 
some  small  game  in  the  vicinity  of  the  Blue  Hills  Reservation  and  Faxon  Park. 
The  remaining  areas  of  Quincy  have  wildlife  essentially  associated  with  an 
urban  environment,  such  as  pigeons,  starlings  and  English  sparrows.  Although 
the  watershed  has  a  wide  variety  of  flora  and  fauna,  no  rare  or  endangered 
species  were  identified. 

B.  Effects  Assessment  on  Natural  Resources 


The  proposed  and  alternative  flood  control  improvements  would  have 
minimal  impacts  on  local  and  regional  natural  resources.  Construction  effects 
from  building  the  proposed  project  would  be  temporary  and  would  not  severely 
impact  the  area's  terrestrial  or  stream  ecosystems.  There  would  not  be  any 
long  term  construction  effects  on  the  smelt  using  Town  Brook  as  a  spawning 
ground.  Temporary  ronstruction  impacts  on  the  environment  are  those 
normally  associated  with  site  development  of  a  small  project  and  would  include 
stream  siltation,  some  added  dust  and  noise,  and  the  removal  of  small  areas  of 
trees  or  other  onsite  vegetation.  Any  vegetation  removed  would  regenerate 
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except  for  minor  permanent  displacement  by  project  structures.  The  effects  of 
the  alternate  nonstructural  plan  will  have  no  adverse  effect  on  natural 
resources. 

The  greatest  potential  for  long  term  impacts  from  the  proposed  project  is 
related  to  changes  in  water  quality  should  flood  bay  waters  remain  in  the  tunnel 
for  extended  periods.  Prolonged  periods  in  the  tunnel  without  thorough  flushing 
could  degrade  the  queility  of  water.  The  infrequent  major  storms  with  adequate 
flushing  discharges  wii.  not  produce  serious  impacts  on  the  resources  in  Town 
River  or  the  bay.  However,  the  smaller  more  frequent  runoff  events  that  do 
n'~'t  have  «uff icier, t  iiushing  capacity  could  cause  small  and  more  frequent 
disch.,ri;j(  5  of  pote:,ri .‘l!y  anoxic  tunnel  waters  for  several  days  at  a  time. 
Structural  measures  will  be  provided  to  mitigate  the  water  quality  degradation 
in  the  tunnel  and  provide  for  monitoring  the  conditions  in  the  tunnel.  Further 
discussion  of  impacts  on  specific  resources  is  presented  below. 

Blue  Hills  Reservation 


No  project  improveir.ents  are  proposed  from  the  Blue  Hills  Reservation 
downstream  to  the  Old  Quincy  Reservoir.  Implementing  the  proposed  struc¬ 
tural  or  alternative  nonstructural  plan  will  not  affect  the  reservation. 

Old  Quincy  Reservoir 


Construction  and  c  oeration  of  the  proposed  outlet  structure  and  emer¬ 
gency  spillway  will  not  adversely  affect  the  existing  ecosystems  of  the 
reservoir  or  of  Town  Brook  below  the  reservoir.  The  water  level  may  need  to 
be  drawn  down  several  fecc  for  construction,  but,  it  is  believed  that  emptying 
will  not  be  necessary.  The  reservoir  has  a  shallow  15-foot  depth  and  has  been 
maintained  at  a  drawn  down  level  (elevation  73.4  ft.)  for  flood  storage.  Its 
shallow  depth  causes  a  flat  temperature  gradient  or  fairly  constant  temper¬ 
ature  regime  throughout  the  reservoir. 

The  water  temperature  changes  quickly  in  response  to  the  seasons  and 
stratification  does  not  last  long.  Therefore,  any  need  to  lower  the  water  level 
slightly  during  construction  would  not  cause  any  unusual  or  long  term  impact. 
After  construction  the  water  level  will  be  maintained  at  its  present  elevation. 

The  recommended  project  would  cut  through  the  upper  section  of  the  dam 
alongside  the  existing  spillway  to  locate  the  new  outlet  and  spillway  works. 

This  minimizes  any  effect  on  adjacent  properties  and  reduces  the  number  of 
trees  to  be  removed.  The  existing  spillway  would  be  filled  in  to  meet  the  crest 
of  the  dam.  This  action  will  not  cause  any  adverse  impacts  to  natural 
resources.  The  new  outlet/spillway  structure  will  be  fitted  with  screening 
grates  to  prevent  large  floating  debris  from  spilling  into  the  brook  and  clogging 
its  channel. 

Construction  of  the  recommended  project  may  cause  minor  silting  along 
the  inside  face  of  the  dam.  Any  turbidity  would  settle  out  and  remain  in  the 
vicinity  of  the  disturbed  area  since  there  is  little  turbulence  in  the  reservoir. 
Minor  silting  entering  Town  Brook  would  have  little  impact  on  the  stream's 
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scant  aquatic  life.  Construction  during  smelt  spawning  season  will  be  carefully 
monitored  to  insure  no  adverse  impact  on  the  spawning  grounds  a  couple  miles 
downstream.  The  proposed  work  at  the  reservoir  is  expected  to  have  no  long 
term  negative  effect  on  the  ecosystem  of  Town  Brook. 

Old  Quincy  Reservoir  to  Tunnel  Inlet  Structure 

There  is  no  plan  for  improvement  on  this  section  of  the  brook.  There  is, 
however,  a  Metropolitan  District  Commission  (MDC)  plan  to  enlarge  existing 
conduits  passing  under  residential  roads  and  to  widen  the  channel  between 
Common  Street  and  Route  3.  They  also  propose  to  construct  relief  conduits 
from  Centre  Street  to  the  Corps  of  Engineers  proposed  tunnel  inlet.  Although 
these  diversion  conduits  will  carry  floodwaters  through  this  area,  the  existing 
channels  and  conduits  will  continue  to  transport  normal  flows. 

The  tunnel  inlet  would  be  located  off  School  Street  behind  the  Star 
Market,  adjacent  to  the  MBTA  rail  tracks  and  the  proposed  Bergin  Parkway. 

The  inlet  structure  will  cover  a  2,000-square  foot  area  measuring  UO  feet  by  50 
feet.  It  will  be  placed  (see  Figure  F-2,  Appendix  F)  alongside  the  existing 
stream  so  as  not  to  interfere  with  the  flow  line  of  the  existing  stream.  Inlet 
design  will  allow  normal  flows  to  follow  the  present  Town  Brook  channel 
through  the  existing  conduits.  Flows  would  continue  to  pass  beneath  Quincy, 
through  the  smelt  spawning  grounds  and  out  the  lower  reaches  of  the  stream. 

At  this  time  it  is  expected  that  the  design  would  allow  floodwaters  to  enter  the 
tunnel  inlet  shaft  when  the  flow  exceeds  100  cfs  (cubic  feet  per  second).  This 
volume  would  still  supply  sufficient  water  for  the  stream's  flushing  action  and 
would  continue  to  provide  water  depth  greater  than  2  feet  for  the  smelt 
spawning  area.  Normally,  the  depth  of  water  in  the  spawning  section  of  the 
stream  averages  0.5  to  1.5  feet  with  less  than  50  cfs  flow.  The  spawning 
grounds  and  spawn  should  benefit  by  having  floodflows  pass  into  the  tunnel 
rather  than  through  the  existing  channel  where  flooding  could  wipe  out  the 
spawn. 

Construction  of  the  inlet  tunnel  and  shaft  will  not  affect  any  natural  or 
significant  terrestrial  habitat.  The  site  is  in  a  highly  altered  and  urban 
environment.  The  principal  impacts  are  to  the  stream  and  would  be  short  term 
and  construction  related.  Approximately  50  feet  of  stone  wall  along  one  side  of 
the  channel  would  be  removed  and  replaced  by  a  concrete  inlet  structure. 
Construction  will  disturb  the  stream  bottom  and  sides  of  the  channel  and  cause 
silting.  This  could  last  from  2  to  4  weeks  until  concrete  forms  or  temporary 
retaining  walls  are  in  place.  No  significant  impacts  will  occur  to  the  smelt 
spawn  as  long  as  the  work  does  not  occur  during  the  spawning  season,  normally 
April  to  mid  May. 

During  project  design,  construction  methods  and  schedules  will  be 
reviewed  and  arranged  to  cause  the  least  disruption.  Among  methods  that  will 
be  assessed  are  off  season  construction,  building  "in-the-dry"  and  removing  the 
channel  wall  after  structures  are  complete,  removing  a  section  of  channel  wall 
and  replacing  it  with  a  temporary  retaining  wall  or  concrete  wall  forms, 
diverting  the  stream  around  construction,  and  ponding  the  stream  to  create  a 
sedimentation  basin  and  subsequently  removing  the  silt. 


The’^e  should  be  little  impact  from  silt  buildup  released  from  the  small 
construct!'^'’  area  downstream  of  the  inlet  site.  The  stream  maintains  a 
constant  flow  and  sufficient  energy  to  carry  the  silt  out  into  the  tidal  area, 
where  it  would  be  dispersed  by  large  volumes  of  sea  water.  There  will  be  no 
significant  smothering  of  streambed  benthos  or  tidal  shellfish  areas. 

Construction  of  the  inlet  and  outlet  shafts  and  the  deep  tunnel  (190  feet 
below  the  surface)  will  not  impact  on  any  natural  resource  except  for  the 
removal  of  aoproximately  25,000  cubic  yards  of  bedrock.  Removal  of  the  rock 
through  this  area  will  not  affect  the  natural  environment. 

'^c  -'ntown  Quincy  to  Revere  Road 


Th  proposed  project  would  not  adversely  affect  any  natural  resources  in 
this  area.  The  tunnel  would  be  190  feet  or  more  beneath  the  city  of  Quincy. 

Revere  Road  to  Elm  Street 


The  Corps  of  Engineers  does  not  propose  any  structural  improvements  for 
this  section  of  Town  Brook.  The  prime  smelt  spawning  areas  that  occur  in  this 
portion  of  the  brook  are  not  expected  to  be  impacted  provided  mitigative 
measi  'OS  are  taken  at  the  inlet  construction  site. 

Elm  Street  to  Town  River  Bay 


The  ot  rie"  fui  the  proposed  tunnel  will  be  located  in  the  area  between 
Washington  Street  and  the  Southern  Artery  and  will  open  into  the  salt  marsh  by 
way  of  a  trapezoidal  channel.  Construction  of  such  a  channel  would  remove 
approximately  a  quarter  acre  of  a  well-drained,  sparsely  wooded  field  and 
temporarily  disrupt  use  of  an  adjacent  baseball  field.  Although  the  outlet 
channel  is  adjacent  to  the  wetland,  only  a  small  portion  would  be  affected 
during  construction.  The  flow  exiting  the  outlet  would  be  about  1,100  cubic 
feet/second  for  a  100  year  storm.  Such  high  water  velocities  may  remove  or 
damage  wetland  plants  or  animals  in  the  line  of  flow.  Mitigation  measures  such 
as  flaring  the  channel,  energy  dissipators  near  the  outlet,  or  matting  the 
wetland  near  the  outfall  area  may  be  developed  during  Phase  I  design. 

Other  impacts  on  the  natural  resources  in  the  area  are  dependent  on  the 
quality  of  the  water  exiting  from  the  tunnel.  The  intermittent  influx  of  storm 
water  into  the  inlet  and  seawater  into  the  outlet  will  keep  the  tunnel  filled 
almost  all  times. 

Accretion  of  organic  matter  eissociated  with  these  influxes  will  generally 
increase  the  Biological  Oxygen  Demand  (BOD)  of  the  tunnel  water  so  that 
anaerobic  conditions  are  likely  to  prevail  if  the  tunnel  is  not  peridically 
flushed.  Under  these  conditions,  septic  odors,  hydrogen  sulfide  and  methane 
gas  would  be  produced.  In  addition,  iron  and  manganese  are  converted  to 
soluble  forms  Such  conditions  will  probably  cause  odors  to  emanate  from  the 
outlet.  If  these  anaerobic  waters  are  released  from  the  outlet  by  small  but 
frequent  runoff  events,  the  low  dissolved  oxygen  may  be  deleterious  to  wetland 
species  in  'he  line  of  flow.  Dissolved  hydrogen  sulfide  gas  also  may  be  lethal  to 
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them.  A  monitoring  program  can  be  developed  during  Phase  I  AE&D  to  deter¬ 
mine  the  nature  and  degree  of  the  problem.  Recommendations  for  mitigation 
measures  such  as  air  bubblers  or  water  recyclers  will  be  based  on  the  results  of 
this  study. 

Downstream  of  the  salt  marsh,  the  Town  River  flows  under  the  Southern 
Artery  to  the  tidal  inlet  via  two  72-inch  pipes.  Facilitation  of  outflow  of 
the  combined  floodwaters  from  the  Town  River  and  the  tunnel  will  require 
replacement  of  the  pipes  with  three  8-foot  x  14-foot  box  culverts.  In  addition, 
the  left  bank  along  the  inlet  will  be  graded  back  to  further  facilitate  outflow. 
Construction  work  in  this  area  will  cause  temporary  siltation,  which  may  have 
deleterious  effects  on  the  nearby  shellfish  beds.  As  mentioned  earlier,  these 
beds  are  not  harvested  and  represent  a  minor  fraction  of  the  total  regional 
resource.  Grading  back  the  bank  will  increase  the  area  available  for  softshell 
clam  habitat. 

Widening  the  inlet  into  Town  River  will  increase  the  inland  area  exposed 
to  seawater  during  high  tide.  This  may  have  a  deleterious  effect  on  nontolerant 
inland  and  freshwater  flora  and  fauna  that  were  not  previously  exposed  to 
saltwater.  Flap  gates  at  the  outlet  of  the  box  culverts  will  restrict  the  inflow 
of  seawater  entering  Town  River  to  its  previous  levels. 
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Social  and  Cultural  Resources 
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Social  and  Cultural  Resources 

Social  Well-Being  Components 
Plan  A,  Relief  Tunnel 
Effects  on  Health,  Safety,  and 
Community  Well-Being 
Eff^mts  on  Educational,  Cultural,  and 
Recreational  Opportunities 
Effects  on  Community  Gro'.Mh/Future  Land 
Use  Development 

Displacement  of  People  and  Businesses 

Plan  B,  Nonstruct  iral 
Effects  on  Healtli.  Safety,  and 
Community  Well-Being 
Effects  on  Educational.  Cultural,  and 
Recreatioi'a!  Opportunities 
Effects  on  Community  Growth/Future  Land 
U'se  Development 

Displacement  of  People  and  Businesses 

Cultural  Resources 
Summary 
Survey  Reoort 


Social  Well-Being  Consideration  of  the 


Social  well-being  considerations  of  a  project  alternative  include  most 
project  effects  traditionally  termed  intangible.  According  to  the  Water 
Resources  Council's  Principles  and  Standards,  a  plan's  effect  on  social  well¬ 
being  is  best  described  in  terms  of  its  effects  on  health,  safety  and  community 
well-being,  effects  on  education,  cultural  and  recreational  opportunities,  and 
some  indication  of  the  probability  of  a  project’s  causing  community  disruption 
or  injurious  displacement  of  people.  This  listing  is  not  inclusive;  social 
elements  cover  such  a  broad  range,  any  given  project  alternative  could  have 
unique  aspects  which  fall  into  this  category. 

Reduction  of  flood  damages  along  Town  Brook,  particularly  within 
Quincy's  central  business  district,  has  been  the  major  objective  throughout  this 
study.  Several  alternatives  were  dropped  from  consideration  when  their 
contribution  to  this  objective  was  not  significant  (See  Appendix  B).  This  left 
one  structural  and  one  nonstructural  plan  for  more  detailed  assessment.  The 
structural  plan,  identified  in  the  Main  Report  as  Plan  A,  includes  modification 
to  the  Old  Quincy  Reservoir  and  a  tunnel  extending  a  distance  of  4,060  from 
Star  Market/Schoo!  Street  to  Town  River  Bay.  The  ultimate  selection  of  the 
outlet  site  was  also  made  through  an  examination  of  several  optional  locations, 
with  one  site  being  selected  for  incorporation  into  Plan  A.  The  nonstructural 
plan,  Plan  B,  is  basically  a  flood  proofing  plan  supplemented  with  a  flood 
forecasting,  warning  and  evacuation  program  and  flood  insurance. 

A.  Plan  A 

Areas  specifically  affected  by  the  bypass  tunnel  alternative  include  the 
inlet  and  outlet  sites,  the  Old  Quincy  Reservoir  area,  and  the  protected  area. 
Implementation  of  this  structural  plan  raises  a  number  of  social  considerations 
specific  to  these  places.  Adverse  impacts  expected  to  be  felt  during  the 
construction  phase  involve  disruption  of  norma!  activities  within  and  around  the 
four  areas.  These  impacts  are  temporary  and  would  not  result  in  long  term 
effects.  The  most  significant  beneficial  impact  is  the  flood  control  protection 
that  satisfies  the  planning  objective. 

1.  Effects  on  Health,  Safety  and  Community  Well-Being 

Adverse  effects  on  the  health  and  safety  of  community  residents  would  be 
felt  from  the  construction  activities.  All  the  construction  sites  are  within 
developed  areas  and  would  be  sensitive  to  construction  impacts,  such  as 
increased  noise  and  dust  levels,  increased  use  of  local  roads  and  increased 
heavy  truck  traffic.  Construction  at  the  Old  Quincy  Reservoir  poses  a  safety 
risk  to  students  at  the  Lakeside  School.  Activity  around  the  outlet  site  creates 
a  hazard  for  children  using  the  Monroe  Playground. 

The  movement  of  equipment  and  materials  to  the  sites  would  occur  on 
residential  streets  and  through  some  congested  commercial  areas,  increasing 
the  accident  risk  along  those  roads.  Some  rerouting  of  traffic  around  or 
through  residential  areas  may  be  required.  More  serious  effects  would  be  felt 
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along  the  Southern  Artery  with  the  construction  of  a  new  culvert.  The 
Southern  Artery  is  a  four  laned  north-south  highway  giving  access  into  Boston. 

It  is  most  heavily  traveled  during  the  morning  and  evening  commuter  hours.  It 
may  be  possible  to  maintain  three  traveling  lanes  by  phasing  the  culvert 
construction.  The  middle  lane  would  be  reversible  to  handle  peak  traffic 
flowing  northbound  in  the  morning  and  southbound  in  the  evening.  If  it  becomes 
necessary  it  would  be  possible  to  detour  traffic,  adding  a  quarter  mile  of  travel 
between  the  intersections  of  the  Southern  Artery  with  Washington  Street  and 
McGrath  Highway.  These  traffic  inconveniences  would  last  for  the  estimated 
six  months  to  one-year  construction  time. 

Over  the  long  term,  the  implementation  of  this  structural  alternative 
would  be  beneficial  to  community  well-being  and  would  reduce  the  health  and 
safety  risks  faced  by  residents  during  a  flood  event. 

Economic  losses  prevented  are  identified  in  Appendix  I  of  this  report. 
Annual  flood  losses  of  $2.1  million  (April  1980  price  levels)  would  be  reduced  to 
$92,000  in  residual  losses.  The  project  can  be  expected  to  significantly  reduce 
flooding  from  the  100-year  flood  event.  Under  severe  conditions  some  low 
spots  would  collect  water,  but  no  substantial  damages  are  expected.  Therefore, 
the  damages  in  Brook  Road,  Shopping  Center  and  Bigelow  Street  Pools  will  be 
eliminated. 

Disposal  of  tunnel  material  must  be  considered  as  part  of  the  overall 
project.  At  this  stage,  land  sites  are  felt  to  be  most  practical,  but  the  use  of 
land  disposal  sites  raises  several  issues  relating  to  public  health  and  safety. 
Transporting  the  material  to  the  disposal  site  would  increase  exhaust  emissions 
and  noise  levels.  Heavier  truck  traffic  results  in  additional  accident  risk  and 
safety  hazard.  The  precise  location  of  the  site,  its  proximity  to  other  uses,  and 
the  density  and  type  of  development  along  access  routes  would  determine  the 
severity  of  these  effects. 

2.  Effects  on  Educational,  Cultural  and  Recreational  Opportunities 


Construction-related  effects  would  be  felt  by  the  Lakeside  School  and  the 
Monroe  Playground  with  implementation  of  this  project.  It  is  expected  that 
children  would  still  be  able  to  use  the  playground  with  one  less  baseball 
diamond  during  construction.  Over  the  long  term,  the  project  would  eliminate 
flooding  problems  currently  experienced  by  the  Lakeside  School,  which  is 
adjacent  to  the  Old  Quincy  Reservoir.  The  flood  threat  would  also  be 
eliminated  from  the  school  playing  fields  located  within  the  Brook  Road  Pool. 

3.  Effects  on  Community  Growth/Future  Land  Use  Development 

Recurring  flooding  has  been  recognized  as  a  hazard  by  those  considering 
new  development  in  the  downtown  area.  Diverting  floodwaters  from  the  down¬ 
town  would  eliminate  this  concern  as  development  of  the  retailing/office/hotel 
complex  is  undertaken  because  implementation  of  the  structural  plan 
complements  these  plans  for  development.  Although  it  appears  development 
planning  would  proceed  without  the  Corps  project,  some  provision  for  managing 
the  flood  situation  would  be  required  in  the  planning  process  for  the  mall 
complex. 
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The  project  requires  the  acquisition  of  5.64  acres  of  land  in  total  for  the 
inlet  and  outlet  shafts  sites  including  some  wetlands  in  the  vicinity  of  the  outet 
site.  This  acquisition  is  not  expected  to  impact  future  land  use  development  on 
a  significant  economic  effect. 

Disposal  of  material  displaced  by  a  tunnel  raises  several  issues  related  to 
future  land  use  development.  Local  residents  often  express  disapproval  of  a 
land  disposal  site  because  of  its  unappealing  appearance  and  effect  on  property 
values  of  nearby  real  estate.  The  creation  of  a  disposal  site  can  eliminate  as 
well  as  limit  the  use  of  the  site  for  another  type  of  activity. 

i.  Displacement  of  People  and  Businesses 

Implementation  of  the  structural  plan  would  not  require  any  residential 
relocations.  However,  approximately  35  permanent  subsurface  easements 
would  be  required  of  private  ownerships.  These  easements  are  not  anticipated 
to  affect  the  use  and  value  of  surface  or  near-surface  inground  improvements. 

Tennpc.rary  construction  easements  would  be  necessary  at  the  inlet  and 
cutlet  locations  except  where  city  property  is  involved.  In  addition,  5,64  acres 
of  land  at  these  two  locations  would  be  taken  in  fee.  This  acreage  is  vacant  at 
the  present  time, 

Tiu,  construction  at  the  outlet  site  and  the  Southern  Artery  will  result  in 
incon  -  enlences  to  one  commercial  establishment,  the  Hl-LO  grocery  on  the 
Southern  Artery.  Culvert  construction  to  handle  Increased  flows  in  Town  River 
is  necessary  in  this  area.  This  construction  w'ould  require  the  taking  of  an 
easement  through  the  store's  par'-sing  lot  during  the  placement  of  the  new 
culvert.  Options  being  considered  to  lessen  the  impact  include  providing 
alternate  pa'-king  for  store  customers  and  staging  const"'  "tion, 

B.  Plan  B 

The  nonstructural  plan  that  has  reached  this  detailed  iteration  combined 
flood  proofing  techniques  with  flood  forecasting,  warning  and  evacuation  plan, 
and  flood  insurance.  The  two  flood  proofing  techniques  considered  to  be  most 
effective  for  homes  in  the  Town  Brook  flood  plain  are  utility  cells  and 
ringwalls.  Other  flood  proofing  measures,  including  replacing  foundations  with 
reinforced  concrete  foundations,  providing  a  second  foundation  w'all,  water 
proofing  exterior  foundation  walls  and  rearranging  damageable  property  within 
the  structure,  were  also  examined.  Commercial  establishments,  specifically 
those  in  the  downtown  area,  would  have  to  rely  on  flood  insurance  for  relief 
from  economic  damages.  Flood  insurance  could  prove  to  be  worthwhile 
investment  for  homeowners,  too. 


1.  Effects  on  Health,  Safety  and  Community  Well-Being 


The  nonstructural  plan  would  have  some  positive  contributions  to  the 
health,  safety  and  community  well-being  of  Quincy's  residents.  Effective 
implementation  of  the  flood  warning  and  evacuation  element  of  this  plan  should 
provide  for  the  safe  removal  of  residents  from  the  threatened  area.  The  flood 
warning  and  evacuation  element  is  the  key  item  in  the  nonstructural  plan's 
ability  to  protect  lives,  whereas  the  other  elements  in  the  nonstructural  plan 
generally  protect  against  economic  losses. 

The  nonstructural  plan  recommends  the  construction  of  utility  cells  in 
many  oi  the  residential  structures  within  the  flood  prone  areas.  Although 
damages  to  tne  property  would  not  be  eliminated,  the  major  utilities  would  be 
protected.  Complementing  this  protection  with  the  purchase  of  flood  insurance 
would  reduce  the  economic  risk.  Other  residential  structures,  especially  some 
of  those  close  together  in  the  Brook  Road  Pool,  would  be  protected  by  the 
construction  of  reinforced  concrete  ringwalls  around  clusters  of  homes. 
Residents,  however,  would  have  to  be  evacuated  during  a  flood. 

Where  flood  proofing  would  not  be  feasible  or  does  not  prevent  water 
entry  (as  in  the  case  of  utility  cells)  flood  insurance  would  provide  economic 
relief.  The  investment  in  flood  insurance  appears  particularly  worthwhile  for 
the  com.nercial  establishments  in  the  Shopping  Center  Pool,  where  no  practical 
use  of  flo  d  proofing  measures  could  be  made.  Again,  the  purchase  of 
insurance  for  individual  residences  would  also  provide  some  peace  of  mind 
against  potential  economic  losses. 

Although  Plan  B  would  reduce  economic  losses  and  provide  for  timely 
removal  of  residents  from  the  flooded  area,  flooding  would  still  occur. 
Inundated  roads  would  cripple  normal  activities.  Emergency  services  would 
still  be  required  for  efficient  implementation  of  the  evacuation  plans. 

2,  Effects  on  Educational,  Cultural  and  Recreational  Opportunities 


Plan  B  would  have  limited  effects  on  the  education,  cultural  and 
recreational  opportunities  within  the  Town  Brook  flood  plain. 

Recreation  is  generally  considered  a  good  use  of  flood  prone  lands. 
Therefore,  the  nonstructural  plan  would  not  protect  flood  plain  recreational 
areas,  the  Monroe  Playground  and  the  Lakeside  School  playing  fields.  These 
areas  would  continue  to  be  inundated,  limiting  their  use  during  floods  and  for 
some  time  thereafter. 

Flood  proofing  measures  can  reduce  damages  to  Lakeside  School,  but  it 
would  have  to  be  evacuated  and  closed  down  in  the  event  of  a  flood. 

3.  Effects  on  Community  Growth/Future  Land  Use  Development 

Because  Quincy  and,  in  particular,  its  flood  prone  areas  are  already 
intensively  developed,  the  nonstructural  plan  is  not  expected  to  have  any 
significant  effects  on  community  growth  or  future  land  use  development. 
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Plan  B  enforces  Quincy's  participation  in  the  flood  insurance  program. 
Quincy  is  already  enrolled  in  the  regular  phase  of  the  program  and  therefore 
has  adopted  regulations  controlling  the  use  of  the  Town  Brook  flood  plain. 


4.  Displacement  of  People  and  Businesses 

The  nonstructural  plan  would  require  the  removal  of  residents  during  a 
flood  event.  Although  flood  proofing  may  keep  water  out  of  individual 
structures,  occupants  would  not  be  left  in  locations  cut  off  from  needed 
utilities  and  services.  Residents  temporarily  removed  from  their  homes  would 
be  provided  emergency  shelter  and  food  through  a  program  of  emergency 
services.  This  situation  creates  tremendous  inconvenience  and  severe 
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Summary 


The  following  report  was  performed  for  the  New  England  Division  in  1976, 
by  a  team  of  consultants  from  Harvard  University.  It  consists  of  a  cultural 
resource  reconnaissance  for  impact  areas  identified  under  the  planning  alter¬ 
natives  at  that  time.  Due  to  subsequent  changes  in  plans,  a  number  of  their 
recommendations  for  further  study  no  longer  apply.  The  following  summary  is 
intended  to  clarify  the  report's  recommendations  in  light  of  current  plans. 

The  project  <"e~tion  involving  a  low  dike  and  spillway  adjacent  to  the  Old 
Quincy  Reservoir  (Areas  1  and  2,  in  the  contractor's  report)  is  recommended  for 
r  lore  detailed  survey  to  locate  any  prehistoric  sites  which  may  exist  in  the 
area. 


The  present  plans  involve  modification  of  the  existing  dam,  by  either  the 
Federal  Government  or  local  interests.  As  there  are  numerous  dams  of  similar 
construction,  vintage,  and  better  condition  in  the  region,  no  effects  upon 
significant  historic  resources  are  anticipated  due  to  dam  modification. 

The  section  between  Route  3  and  the  Liberty  Street  area  (Areas  6,  7,  &  8) 
has  been  removed  from  consideration  in  current  plans.  Therefore,  no  further 
cultural  resource  studies  are  planned  for  this  section. 

The  piano  for  cl.  onel  w.  jening  between  the  McGrath  Highway  and  the 
Southern  Artery  (Area  11)  have  been  modified  to  avoid  widening,  and  to  incor¬ 
porate  a  tunnel  outlet  near  its  western  end.  Therefore,  only  about  50  feet  of 
the  former  Quincy  Canal  towpath  would  be  disturbed.  As  the  towpath  is  in 
extremely  eroded  and  disturbed  condition  and  only  a  short  segment  would  be 
modified,  no  impacts  upon  significant  cultural  resources  are  anticipated  under 
current  plans. 

The  project  section  of  the  Southern  Artery  (Area  12)  includes  a  ruined 
lock  basin  of  the  Quincy  Canal  (c.  1824).  This  is  a  timber  and  stone  structure  in 
deteriorated  condition,  with  small  boat  basins  adjoining  its  upstream  down¬ 
stream  sides.  A  1 9th  century  tidemill  structure  stands  immediately  east  of  the 
lock,  but  is  outside  the  impact  area  of  the  project.  It  is  anticipated  that  the 
lock  structure  may  be  impacted  by  channel  widening  in  this  area.  Therefore,  in 
the  next  stage  of  project  planning,  the  Corps  will  seek  a  determination  of 
eligibility  for  the  National  Register  of  Historic  Places  for  this  structure.  If  the 
lock  is  determined  eligible,  plans  will  then  be  undertaken  for  mitigation  of  the 
project  impact  upon  the  lock  remains. 

In  summation,  at  the  next  stage  of  project  study  the  following  cultural 
resource  activities  are  proposed; 

(1)  Detailed  archaeological  site  survey  in  the  area  of  the  proposed  dike 
and  spillway  near  the  Old  Quincy  Reservoir,  to  locate  and  assess  the  signifi¬ 
cance  of  any  archaeological  resources  which  may  exist  in  the  area. 
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V.  .  ..  ..  ...  ... 


(2)  A  determination  of  eligibility  will  be  sought  for  inclusion  in  the 
National  Register  for  Quincy  Canal  lock  structure  near  the  mouth  of  Town 
Brook.  If  the  structure  is  determined  eligible,  planning  for  mitigation 
strategies  will  be  initiated. 
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1.  SCOPE  py  PROJECT 


This  report  Is  the  rerult  of  both  archival  and  field  research 
undertaken  for  the  United  States  Army,  Corps  of  Engineers,  New 
Eogland  Division,  during  Hay,  1976.  The  survey  area  Is  the  area 
to  bo  disturbed  by  the  proposed  Town  Brook  Flood  Control  Project, 
within  the  cities  of  Quincy  and  Braintree,  Massachusetts  (see 
Map  l).  The  area  has  been  highly  disturbed  by  modern  urbcin 
Bottleaent  and  watercourses  have  been  altered  significantly  by 
rechanneling  and  land  reclamation. 

The  primary  goals  of  this  survey  were  twoj 

1.  To  locate  and  assess  the  significance  of  sites  on  the 
tract  to  be  disturbed  by  the  project;  and 

2.  to  make  recommendations  for  the  future  management  of 
cultural  resources  located. 

In  addition,  an  overview  of  the  cultural  resource  potential  of 
the  region,  both  prehistoric  and  historic.  Is  presented. 


11.  OVERVIEW  OF  REGIONAL  CULTURAL  RESOURCE  POTENTIAL 

For  the  greater  part,  Information  pertinent  to  this  section 
Is  the  same  as  recorded  In  the  similar  section  of  a  report  on  the 
Furnace  Flood  Control  Project  (Barber  and  Essenprels  1976; 2-8). 
Therefore,  at  the  suggestion  of  Mr,  Richard  Anusklewlcz,  Archaeological 
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Officer  for  the  New  Elngland  Division,  U.  S.  Arny  Corps  of  Engineers, 
this  section  will  Include  only  a  sumnary  of  that  information.  Other 
details  pertinent  to  Town  Brook  and  not  Furnace  Brook,  however, 
will  be  included. 

Regional  aboriginal  prehistory  began  some  12,000  years  ago  with 
r;a.leo-Indlan  occupations,  followed  by  occupations  usually  classified 
as  Archaic,  Transitional,  Early  Woodland,  Middle  Woodland,  and 
late  Woodland.  Dlncauze  (1973)  has  shown  sites  from  various  of 
these  culture  periods  in  the  nearby  Neponset  River  valley. 

Historically,  Waapa tuck's  band  of  the  Massachusett  controlled 
this  area  and  sold  their  holdings  to  Great  Britain  in  1665  (Speck 
1928j97)i  the  deed  resides  in  the  vault  at  the  Braintree  Town  Hall. 
The  local  Indians  were  known  locally  as  Kaspatusucks  (pers.  comm. , 

H.  Hobart  Holly,  George  Horner,  k/Zk/7S).  These  Indians  were 
totally  reduced  by  the  epidemic  of  1616-1617  end  emigration  following 
King  Philip's  War  in  1675. 

Europeans  first  visited  the  area  in  the  mid-sixteenth  century 
for  trading  and  fishing.  An  English  trading  post  was  established 
at  Herrymount  in  1625,  but  a  permanent  settlement  was  first  made 
at  Mount  Wollaston  in  ISJU,  Braintree  and  Quincy  were  a  political 
entity  between  1660  and  1792,  when  they  split  to  form  separate 


towns. 
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The  area  west  of  Adama  Street  in  Quincy  and  to  the  south  In 
Braintree  Is  the  old  quarry  district.  Quarrying  began  In  I8I5, 
although  loose  chunks  had  been  used  In  the  rough  for  building 
since  1666  and  had  been  dressed  since  17^9  (Edwards  1957 tl20-121 | 
Wilson  I9O6152).  Before  1825,  granite  was  considered  only  suitable 
for  rough  work,  but  the  erection  of  the  Bunker  Hill  monurient  In 
1826  established  granite  as  a  prestigeous  building  stone  and  touched 
off  econoraic  development  In  Quincy. 

In  an  attempt  to  facilitate  granite  transport,  Joshua  Torrey 
began  the  Quincy  Canal  Corporation  In  1824,  completing  a  canal 
along  Town  Brock  from  the  tide  mill  at  its  mouth  to  the  Hlngham 
and  Quincy  Turnpike  In  1826.  The  venture  was  an  economic  failure 
and  closed  shortly  thereafter  (Anonymous  1926i9l  Pa.t>;e  I878il04). 

The  Granite  Railway,  owned  by  several  of  the  quarry  owners, 
ran  from  the  quarries  to  the  Keponset  River.  Beginning  In  1826, 
this  venture  was  a  success,  the  first  Incorporated  railway  In 
North  America.  The  roadbed  was  made  of  crushed  granite  to  below 
the  frostline j  ties  were  originally  wood,  but  were  replaced 
within  7  years  by  granite  ties  (Anonymous  1926:14-15),  some  of 
which  now  are  on  the  Adams  Academy  lawn  In  Quincy. 


The  Old  Quincy  Reservoir  In  Braintree  was  built  privately 
by  the  Quincy  Water  Company  In  I883  and  bought  by  the  Town  of 


Quincy  in  1892  (pers.  comm.,  Owen  Eaton,  While  no 

further  records  have  been  located  or  are  known  to  exist,  a  sonar 
etudj'  of  f-e  ’-es'srvclr  bottom  by  Hazeltlne  Corporation  In  August, 
1962,  revealed  a  bottom  consistent  with  the  topography  as  Indicated 
on  old  maps  (Chisolm  19^ (  Sprague  1940).  The  conclusion  that  fill 
for  the  dam  came  from  outside  the  reservoir  area  is  further  supported 
by  local  reports  of  stone  walls  and  wooden  farm  machinery  becommlng 


visible  at  low  water  periods. 

Maps  by  Chisolm  (i940)  and  Sprague  (1940)  of  the  area  in  1640- 
1645  show  several  landmarks,  some  of  which  are  near  the  survey 
route.  The  Trc.mas  Faxon  house  (1945),  the  William  Ames  mill  (l64l), 
and  the  Francis  Ellyott  house  (1638,  1644)  all  lie  close  to  the 
survey  route,  although  not  within  It. 

III.  ARCHAEOLOGICAL  RECONNAISSANCE 

The  methods  used  In  the  field  reconnaissance  of  the  Town  Brook 
area  ware  to  walk  over  the  portion  to  be  affected  by  the  proposed 
U.  S.  Army  Corps  of  Engineers'  program  and  take  corings  In  an 
attempt  to  determine  whether  various  portions  of  the  route  were 
greatly  disturbed  or  relatively  Intact.  If  disturbed,  the  nature 
and  approximate  period  of  disturbance  were  determined  and  no 


5. 


further  work  was  done  by  us  In  these  areas.  The  results  of  the 
borings  taken  for  the  Corps  and  Included  In  the  draft  report  to 
the  CoTimcMwealth  of  Massachusetts  Metropolitan  District  Commission 
(Metcalf  &  Sdd> ,  Engineers  1976)  were  then  checked  for  cooroboratlon 
with  the  results  obtained  In  our  study.  Subsurface  testing  in 
the  form  of  0.5  meter  square  test  units  was  undertaken  in  six 
dif'fere  V.  locations  which  were  determined  to  be  most  sensitive 
«Lnd  mo  ft  likely  to  produce  cultural  rsinalns.  The  results  which 
we  obtained  Indicate  that  the  Town  Brook  area  surveyed  became  of 
slgrtficnnt  historical  interest  in  the  1820*6  with  the  building 
of  the  granite  railway  and  the  canaJ.  on  the  Town  Brook/River. 
ArtJl'aoxP;  relating  to  the  canal  period  were  found  at  the  Town 
River  and  will  be  described  and  discussed  In  the  following  section. 

Area  1,  (see  Map  l)  extends  alcriQ  the  proposed  earthen  dike 
along  the  north  side  of  the  Old  Quincy  Reservoir  (along  Lakeside 
Ihrlve)  to  the  proposed  spillway  weir  and  outlet  works.  The  western- 
moot  portion  of  the  area  was  difficult  to  examine  due  to  heavy 
undergrowth.  Cores  taken  approximately  every  20  meters  along  the 
proposed  dike  showed  yellow  sand  to  at  least  93  cm,  B.S,  (below 
eurface)  beneath  10  to  3®  cm.  of  brown  humic  loam.  No  cultural 
■ate rials  of  prehistoric  or  early  historic  origin  were  recoverd. 
However,  inhabitants  of  the  area  mentioned  seeing  old  atone  walls 
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and  fairm  equipment  at  the  bottom  of  the  reservoir  when  it  dried 
up  several  ye.rs  ago.  The  eastern  portion  of  this  area  beginning 
opposite  the  Jordan  Marsh  entry-road  was  extremely  disturbed 
with  exotic  gravel  forming  a  parking  lot  over  part  of  the  area. 

The  rest  o£  the  area  had  been  stripped  of  topsoil  and  was  fairly 
open.  About  15  to  30  meters  back  from  the  shore  of  the  reservoir, 
an  exotic  fill  bank  is  raised  up  to  4  meters  high.  The  area  is 
relatively  high  above  water  table  and  in  general  is  the  most 
likely  i»rrion  cf  this  area  to  produce  cultural  material  of  both 
prehistoric  and  historic  interest.  Our  survey  indicated  that  the 
westernmost  portion  is  relatively  undlstuxbedi  therefore  we  dug 
Test  Unit  4  about  20  maters  from  the  shore  (see  Map  2).  The 
stratigraphy  (see  Profile  4)  was  as  follows! 


Stratum 

Description 

Depth,  B.S, 

1 

Humus 

0-14  cm. 

2 

Yellow  sand 

14-40  cm. 

Neither  artifacts  nor  disturbance  were  encountered,  but  the  testing 
was  of  such  a  limited  nature  that  more  extensive  work  should  be 
completed  before  the  dike  is  constructed. 

Area  2  consists  of  the  lowlands  Just  east  of  the  Old  Quincy 
Reservoir  and  includes  the  area  where  the  spillway  weir  and  outlet 
works,  the  spillway  channel  and  chute,  and  the  stilling  basin  are 
to  be  built  (see  Map  l).  Most  of  this  area  was  impassable  and 
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without  room  to  corei  the  vegetation  was  very  thick.  The  area 
near  the  brook  was  examined  and  cored.  From  5  to  8  cm.  of  humus 
overlies  a  very  loose,  wet,  yellow  eandj  the  water  table  is  very 
high,  within  5  cm.  of  the  surface.  A  boring  (D-23)  taken  near 
the  area  examined  showed  fill  down  to  a  depth  of  1  foot  and  brown 
sand  down  to  5  feat.  Since  the  vegetation  prevented  us  from 
doing  a  thorough  survey  of  this  area,  we  recommend  that  a  future 
examination  of  the  area  be  made  when  the  undergrowth  has  been 
cleared,  but  prior  to  any  earth  moving  operations. 

Area.  2  consists  of  a  culvert  running  under  Weilnut  Street 
and  is  completely  dlstui-bed  by  the  existing  culvert  and  landscaping 
activities.  No  further  archaeological  work  is  required  for  this 
area. 

Area  4  begins  Just  west  of  Acorn  Street  euid  passes  under  a 
driveway  just  east  of  Acorn  Street.  This  area  is  also  heavily 
disturbed  I  no  further  work  is  recommended. 

Area  2  runs  from  Town  Brook  at  the  corner  of  Howie  and  Marcia 
Streets  to  the  northeast  of  Route  3,  From  Howie  Street  to  Common 
Street  the  culvert  runs  under  a  hedge  of  roses  and  a  lawn.  From 
Comirx>n  Street  to  Route  3»  cores  and  surface  indications  shewed 
severe  disturbance.  No  further  work  is  necessary  in  this  area. 

Area  6  runs  from  northbound  Route  3  to  the  railroad  and  along 
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the  railroad  until  the  point  where  the  route  diverges  from  the 

railroad.  The  portion  from  Route  3  to  the  railroad  was  higher, 

relatively  dry  ground.  Coring  gave  the  following  sequence: 

Description  Depth.  B.S, 

Humus  0-  8  cm. 

Gray-brown  silt  8-10  cm. 

Yellow-brown  clayey  silt  10-20  cr.. 

Gray  sajidy  silt  20-45+cm. 

Water  table  45  cm. 

We  encountered  an  old  stone  wall  (see  Map  3j  Plates  2,3#^)  made 

of  granite  blocks,  some  of  which  showed  hand  chisel  marks.  We 

followed  the  wall  to  the  brook  to  the  east  and  to  another  stream 


to  the  west.  The  probable  function  of  this  wall  was  that  of 


field  boundary  majrker,  although  that  conclusion  is  not  incontestable. 
A  date  of  I803-IB31  is  suggested,  based  on  cur  knowledge  of  granite 
technology  (see  Section  IV.).  The  wall  runs  approximately  east-west 
and  crosses  the  proposed  channel  route. 

Test  Unit  5  (see  Map  3)  was  dug  just  south  of  the  wall  and 


20  meters  west  of  the  east  brook  and  gave  the  following  sequence 
(see  Profile  5)1 


Stratum 

1 

2 

3 


k 


Description 

Humus 

Gray  sandy  silt 
Light  orange  sandy 
silt  with  small 
quantities  of  rock 
Medium  orange-brown 
silty  sand 


Depth.  B.S. 
0-10  cm. 
10-14  cm. 


14-24  cm. 


24-42t’cm. 
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Mo  artifacts  were  found,  but  if  such  could  be  found,  it  could 
provide  further  data  for  temporal  placement  of  the  eeJ.!.  Therefore, 
Me  recommend  that  an  archaeologist  be  present  at  construction  work 
in  the  area  near  the  wall. 

The  second  section,  adjacent  to  the  Granite  Railway,  is  low, 
swampy  ground,  possibly  as  a  result  of  the  drainage  having  been 
Interrupted  by  the  railroad.  We  encountered  an  undressed  stone 
wall  of  indetenriinate  date,  as  well  as  an  old  roadbed  to  a  railroad 
spur.  Cores  were  taicen  where  possible  and  indicated  fill.  A 
boring  reported  in  the  draft  report  (D-5)  records  fill  to  a  depth 
of  5  feet,  apparently  the  railroad  bed.  No  further  testing  is 
deemed  necessary  along  the  railroad  portion  of  the  area. 

Area  2.  extends  from  the  old  Granite  Railway  to  Liberty  Street 
(see  Map  l).  The  section  from  the  railway  to  Centre  Street 
runs  through  unsurveyable  marshlands.  Cores  of  this  portion  showed 
disturbance  and  the  surface  was  littered  with  tarmac  waste.  The 
section  from  Centre  Street  to  Columbia  Street  showed  moderate 
surficlal  disturbance,  but  seems  relatively  Intact.  A  boring 
for  the  area  (D-7;  showed  fine  sand  with  a  little  gravel  down  to 
4.5  feet  deep.  However,  surface  disturbance  in  the  form  of 
modern  waste  granite  material  prevented  us  from  making  cn  adequate 
surface  examination.  Test  Unit  6  was  dug  in  this  area  (see  Map 
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4),  in  which  we  hit  a  large  block  of  granite  at  10  ca.  B.S. 

The  stratigraphy  (see  Profile  6)  was  as  follows t 

Stratum  Description  Depth.  3.S. 

1  Humic  loam  0-19  cm. 

2  Pebble  layer  19"24  co. 

3  Gray  clay  24-30+cin. 

Stratum  1  contained  modern  artifacts i  part  of  a  square  glass 
milk  bottle,  green  glass  soda  bottle  pieces,  brick  fragments, 
and  a  piece  of  lead  glazed  sewer  pipe. 

Due  to  the  surface  disturbance  in  many  portions,  we  suggest 
that  an  archaeologist  be  present  during  construction  in  Area  7. 

Area  8  runs  along  Brook  Road  And  is  entirely  paved  over. 

A  boring  taken  on  Liberty  Street  where  Brook  Road  intersects  it 
(D-8)  showed  fill  to  a  depth  of  4  feet  overlyl.ng  w.hat  appears  to 
be  an  old  ground  surface  with  gray  organic  silt,  a  little  peat, 
and  fine  sand.  If  this  old  ground  surface  is  to  be  disturbed, 
we  suggest  that  an  archaeologist  be  present  during  construction. 

Area  2.  runs  along  Liberty  Street,  angles  eastwaucd  to  the  old 
Penn  Central  Railroad  tracks,  runs  along  the  tracks  to  School 
Street,  and  ends  at  a  parking  lot  behind  the  Star  Market  Just  east 
of  School  Street.  This  entire  area  is  paved  or  highly  disturbed 
and  no  further  work  is  suggested. 

Area  10  begins  at  Bigelow  Street  and  includes  the  section 
which  runs  parallel  to  McGrath  Highway.  The  section  up  to  where 
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Town  Brook  has  been  channelized  Is  under  pavement  and  Is  moderately 
to  heavily  disturbed.  The  section  along  the  channelized  portion 
of  the  brock  gave  corings  of  loam  over  gravel  at  about  8  cm.  £.5.  It 
was  possible  to  surface  survey  this  latter  portion,  but  no  cultural 
remains  were  encountered.  Ko  further  work  is  indicated. 

Area  11  begins  just  east  of  McGrath  Highway  beside  a  nursing 
home  parking  lot  and  runs  to  the  east  side  of  the  Southern  Artery. 

The  section  next  to  the  nursing  hone  grounds  shows  disturbance: 
a  paved  level  at  about  20  cm.  B.S.  crops  out  in  the  bank.  Just 
behind  the  parking  lot,  the  area  seems  relatively  undisturbed. 

A  boring  of  this  area  (D-l?)  showed  brown  root  matter  and  gray 
organic  silt  with  a  trace  of  shells  down  tc  a  depth  of  6.5  feet. 

¥o  dug  Test  Unit  1  near  the  area  bored  (see  Map  5)  and  found  the 
following  profile: 

Stratum  Description  Depth.  B.S, 

1  Humic  silt  0-10  cm. 

2  Gravel  (till -like)  10-40  cm. 

3  Dark  brown  silty  sand  40-45  cm 

4  Oranglsh-brown  very 

coetrse  sand  45-50  cm. 

5  Cray  coajrse  sand  50"55'*'C®* 

Hater  table  53  ca. 

Stratum  1  contained  both  recent  cultural  material  and  nineteenth 


century  items |  stratum  2  contained  only  undiagnostic  artifacts. 
Stratum  3  contained  a  molded  glass  bottle  base  dating  to  t.he 
early  nineteenth  century  and  a  piece  of  vegetable  tanned  leather. 
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Strata  4  and  5  were  sterile.  (Section  IV  of  this  report  gives 
details  on  these  artifacts.)  We  have  Interpreted  Stratum  3  fts 
probably  the  former  ground  surface,  overlain  by  glacial  till 
used  as  fill  during  the  construction  of  a  droving  trail  for  the 
Quincy  Canal  built  in  1824.  This  probable  trail  exists  as  a 
series  of  fill  structures,  some  with  large  granite  blocks,  which 
jrun  along  the  southeast  side  of  Town  Brook.  Caps  in  the  presumed 
trail  may  be  due  to  erosion  or  later  drainage  control  attempts. 

This  area  gets  lower  toward  Town  River,  l.e.  to  the  east,  and 
the  water  becomes  slightly  brackish,  k  boring  (D-18)  on  the  southern 
edge  of  the  area  shows  fill  (of  two  different  types)  to  a  depth  of 
8  feet.  To  the  eye,  certain  areas  obviously  were  built  up,  whereas 
others  could  have  been  natural.  We  dug  a  second  test  unit  (Test 
Unit  2)  In  this  area  (see  Map  5)«  which  showed  the  following 
profile  (see  Profile  2)x 


Stratum 

Description 

Depth.  B.S, 

1 

Brown  fine  silty  sand 

0-15  c®* 

2 

Coarse  mottled  orange 

and  gray  sand 

15”26  cm. 

3 

Slightly  mottled  gray 

silty  sand 

26-46  cm. 

4 

Coarse  mottled  orange 
and  gray  sand  (as 

in  Stratum  2) 

46-53*’  cm. 

This  unit  contained  mostly  modern  glass,  plus  three  objects  of 

indeterminate  agei  1  piece  cut  leather,  1  brick  fragment  with 
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fused  coal,  and  1  piece  of  blue,  unidentified  material.  These 
materials  were  dispersed  throughout  the  top  3  strata.  All  material 
seems  to  be  of  modern  origin.  This  unit  was  place  on  top  of  one 
of  the  hummocks  which  we  suggest  could  be  a  recently  disturbed 
portion  of  the  droving  trail. 

Test  Unit  3  also  was  dug  in  Area  11  on  one  of  the  few  portions 
of  the  north  bank  of  the  former  canal  which  Is  not  under  water 
at  high  tide  (see  Map  5).  artifacts  were  encountered,  but 
the  stratigraphy  (see  Profile  3)  was  as  follows i 

Stratum  Description  Depth.  B.S. 

1  Huaus  0-12  ca. 

2  Gravel  (till-like)  12-26  cm. 

3  Gray  sand  26-32+cm. 

Water  table  32  cm. 

Area  11  is  a  highly  sensitive  area  for  two  basic  reasons: 
l)  this  section  represents  one  of  the  most  significant  ecological 
areas  in  the  watershed  in  that  it  provides  an  area  for  smelt 
spawning  and  in  that  the  salt  marsh  adjoining  the  channel  provides 
a  nutritionally  rich  habitat  (Metcailf  k  Eddy,  Engineers  1976 1 
B-19f  B-20)  which  could  have  attracted  prehistoric  manj  2)  this 
portion  was  once  part  of  the  Quincy  Canal  and  could  contain  a 
great  quantity  of  historical!  valuable  naterieil.  Therefore, 
in  spite  of  the  disturbance  of  the  surface  and  the  addition  of 
exotic  fill,  the  area  should  be  examined  more  intensively  before 


construction  of  the  ICO  foot  wide  channel. 

Area  12  consists  of  the  area  to  the  east  of  the  Southern 
Artery  to  Town  River  Bay.  At  the  Southern  Artery  are  remains 
of  the  dan  and  th  tidegate  structure  associated  with  the  Quincy 
Canal.  The  old  tidemill  building  and  the  mill  race  structure 
still  exist  as  the  property  of  the  Quincy  Lumber  Company  (see 
Plate  l).  It  is  our  reconunendation  that  these  remains  of  the  rjtnai 
and  the  tidemill  be  left  undisturbed  and  be  preserved. 

lY.  ARTIFACT  DESCRIPTION  AW  ANALYSIS 

Two  general  classes  of  axtifactual  remains  were  located 
during  the  course  of  this  survey t  j>ortable  and  non-portable. 

The  former  were  collected,  the  latter  observed  in  the  field. 

Portable  remains!  Some  forms  of  portable  remains  were  encountered 
In  most  test  excavations  and  on  much  of  the  surface.  The  vast 
majority  of  these,  however,  have  been  modern,  usually  from 
within  the  last  30  years.  Only  older  remains  of  greater  archaeological 
interest  are  discussed  here.  Such  remains  came  only  from  Test 
Unit  1  in  Area  11. 

Stratum  1  of  Test  Unit  1  contained  8  pieces  of  glass,  7  potsherds, 
and  1  piece  of  plastic.  Glass  pieces  included  a  wall  of  a  square 
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ailk  bottle  (Plate  ^k),  from  the  late  19^*8  or  e2u:ly  1950'8j 
a  shoulder,  neck,  and  rim  fragment  of  bluish  bottle  glass  from 
a  quart  mason  jar  (Plate  53),  after  1930;  a  thin  rim  fra^ent 
of  bubbly  and  gritty  clear  molded  glass,  the  offset  rim  of  a  jar 
of  8  cm.  diameter,  of  unknown  but  non-modern  date  (Plate  5C); 
a  thick  piece  of  wall  from  a  dark  green  blown  wine  bottle  (Plate 
6a),  pre-l830j  and  U  pieces  of  molded  glass  of  unknown  date  (Plate 
6B-E).  Pottery  consisted  of  3  pieces  of  thick  earthenware  with 
interior  lead  and  exterior  tin  glaze,  2  of  which  were  rlmsherds 
(Plate  7A,B),  each  with  reconstructed  diameter  of  12.5  cm.,  and 
1  of  which  was  a  basesherd  (Plate  7C)  of  the  same  diameter  — 
these  3  sherds  seem  to  be  from  the  same  vessel,  a  small  crock, 
probably  pre-l670*si  a  base  and  body  sherd  of  a  globular  vessel, 
perhaps  a  vase,  of  creamware,  decorated  with  a  molded  rope  pattern 
at  the  foot  and  a  faint  pink  and  buff  transfer  printed  rose  design 
on  the  body  (Plate  8),  1750~l8^}  a  piece  of  transfer  printed 
polychrome  (Plate  9A),  after  1750;  a  piece  of  modern  frit  porcelain 
(Plate  9B)i  and  a  piece  of  red,  unglazed  earthenweure  (Plate  9C), 
date  and  function  unknown.  The  plastic  piece  is  a  modern  button 
(Plate  9D).  The  assemblage  from  Stratum  1  ranges  from  the  late 
eighteenth  or  early  nineteenth  century  to  modern  times. 


Stratum  2  of  Test  Unit  1  contained  only  artifacts  of  undiagnostic 
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t 


date:  1  piece  of  red  earthenwcire  with  coal  (?)  fused  to  it  (Plate 
I  n./  and  two  pieces  of  vegetable  tanned  leather  (Plate  lOB,  C). 

One  of  these  pieces  (Plate  lOC)  Is  cut  on  all  edges  and  seems 
+<•>  be  manufacturing  refuse,  not  merely  a  cast-off. 

Stratum  3  of  Test  Unit  1  contained  another  piece  of  vegetable 
tanned  leather  (Plate  IIB),  of  indeterminate  age.  The  only  other 
artifact  from  this  stratum  is  the  base  of  a  small  glass  bottle 
(plate  11a),  probably  a  medicine  bottle,  4.4  cm.  wide  and  2.0  cm. 
deep.  The  oblique  view  (plate  12)  shows  the  characteristic 
thickening  of  the  foot  and  thickening  at  vertices  associated 
with  glass  blown  into  a  mold.  Less  clearly  visible  in  the  photo¬ 
graph  but  obvious  on  the  specimen  is  the  pontil  mark  in  the  center 
of  the  base.  Tnis  recniiique  was  in  vogue  in  the  United  States 
only  between  iyi5  and  (Cotter  196«:32)  and  was  rapidly 

supplanted  by  pressing.  Altnough  no  other  artifacts  were  fou.nd, 
this  diagnostic  indicates  the  period  l8l5  to  1»35  to  fall  within 
the  time  period  of  the  stratum. 

Non-portable  remains:  Two  locations  possess  non-portable 
remains  worthy  of  note. 

At  the  mouth  of  Town  River,  in  Area  12  just  to  the  east  of 
the  Southern  Artery,  the  remains  of  an  old  (pre-lb26)  tide  mill 
ere  visible  (Pap  Plate  l).  The  wooden  pilings  and  stone 
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abuttments  appear  to  be  either  remains  of  that  mill  or  a  renovation 
of  it. 

The  other  locu«  of  ooQ-*portable  remains  is  the  stone  wall  In 
Area  6  of  the  survey  (Kap  3j  Plate  2).  This  wall's  age  is  suggested 
by  the  large  tress  growing  through  it  (Plate  3)  and  confirmed  by 
its  technology. 

The  lower  portion  of  a  granite  block  In  the  wall  (Plate  b) 
shows  clearly  a  series  of  wedge  or  chisel  marks;  no  blocks  sJviw 
boring  holes.  Prior  to  I8O3,  the  method  for  splitting  granite 
blocks  (then  surface  collected,  not  quarried)  was  to  heat  the  rock, 
then  drop  large  Iron  balls  on  it  (Anonjinous  Pattee  Iti'i’iii 

51^:  Wilson  1906; 52).  In  lb03f  Josiah  Bemis,  George  Stearns,  and 
Kichael  Wild  first  used  hammers  and  iron  wedges  to  split  granite 
blocks  (Anonymous  1926:27).  In  1831 1  Joseph  Richards  began  using 
the  bush  or  axe  hammer  to  dress  granite  and  the  Louis  (drilled) 
hole  to  split  it  (Pattee  I878i5ll*^).  Only  In  1877  did  sawing  auid 
polishing  start  coming  into  practice.  In  terms  of  the  stone  wall 
In  Area  6,  therefore,  we  can  securely  date  the  preparation  of  the 
split  stone  (Some  blocks  are  in  their  natural  state)  to  I8O3-I83I. 
The  wall,  however,  may  have  been  built  later  if  the  wedged  stone 
were  associated  with  the  adjacent  railway  or  its  construction 


and  re-used. 


V.  RECOMKENDATIONS 


The  following  are  our  specific  recommendations  for  future 
■aiiagament  of  the  cultural  resources  in  the  area  to  be  disturbed 
by  the  Town  Brook  Flood  Control  Project i 


Area  1 j 

Area  2i 

Area  3* 
Area  i*.* 
Area  5« 
Area  6i 


Area  7i 
Area  8j 

Area  9s 
Area  10 < 
Area  1 1 t 


Area  12 i 


More  extensive  reconnaissance  of  the  portion 
to  be  covered  by  the  dike  should  be  undertaken; 

After  vegetation  clearance,  a  surface  survey  and 
one  test  unit  should  be  conducted; 

No  further  work  recommended; 

No  further  work  recommended; 

No  further  work  recommended; 

In  the  area  near  the  stone  wall,  an  archaeologist 
should  be  present  during  construction;  alternatively, 
a  detailed  archival  search  might  disclose  the 
type  of  land  use  In  1803-1831  —  the  sensitivity 
of  the  area  does  not  derive  from  the  wall  Itself 
whose  Intrinsic  value  Is  minor  or  from  a  field 
whose  boundary  It  may  mark,  but  rather  from  the 
possibility  that  a  structure  was  nearby; 

An  archaeologist  should  be  present  during  construction; 

If  the  former  ground  surface  Is  to  be  disturbed,  an 
archaeologist  should  be  present  during  construction; 

No  further  work  recommended; 

No  further  work  recommended; 

More  extensive  test  excavation  should  be  under¬ 
taken  on  the  south  side  of  Town  Brook  to  determine 
more  thoroughuy  the  extent  and  content  of  canal 
period  undisturbed  land  surfaces; 

Tldemlll  structures  should  remain  undisturbed. 
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Of  the  entire  survey  route.  Areas  11  and  12  are  the  most  sensitive. 

Information  on  locations  for  proposed  spoil  disposal  areas, 
walkways  near  the  reservoir,  staging  areas,  and  fill  sources 
was  not  available  to  us  during  this  survey,  but  such  areas  should 
bo  surveyed  before  construction  takes  place.  No  archaeological 
survey  cam  guarantee  total  recovery  of  site  locations)  If  sites 
should  be  discovered  In  areas  previously  deemed  unlikely,  an 
archaeologist  should  be  consulted. 

Our  cost  estimate  for  Implementation  of  our  recommendations 


Is  $  3500. 
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APPENDIX;  E.I.S.  CH5CKLIST  => /bg  Coii?S  uSiZj  Stt  FcH  U%T 

1A-2I.  Not  'll cable. 

2J.  The  historical  and  archaeological  features  present  In 

the  area  to  be  directly  affected  by  the  project  include  the 
Granite  Railway,  the  Quincy  Canal,  and  the  old  stone  wadi 
Bientioned  In  Section  III.  We  were  unable  to  locate  evidence 
of  aboriginal  occupation,  but  due  to  extensive  areas  being 
covered  by  recent  fill,  such  remains  may  exist. 

2K-20,  Not  applicable. 

3A.  No  conflicts  have  been  noted  by  us  between  the  proposed 
action  and  existing  land  use  plans. 

3B-4F.  Not  appllcabl'^ 

4G.  The  proposed  project  will  require  a  limited  eurount  of 
further  archaeological  wrk  in  order  to  guard  against 
accidental  disturbance  of  archaeological  sites,  but  no 
major  mitigation  measures  are  deemed  necessary. 

4H.  Not  applicable. 

5A.  Adverse  effects  In  terms  of  the  historical  and  archaeological 
features  are  negligible. 

5B.  Every  care  should  be  t^Jcen  to  minimize  the  effect  of  the 
proposed  plan  on  Ihe  canal  elements  and  the  tide  mill  in 
Town  River  Bay. 
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6A-6D.  Not  applicable. 

7A.  In  terms  of  long-term  impacts,  any  action  that  destroys 
an  archaeological  or  historical  feature  la  Irrevocable. 

7B-8b.  Not  applicable. 

8C.  The  proposed  action  involves  the  destruction  of  a  portion 
of  the  old  railway  bed  and  part  of  an  old  stone  wall  and 
involves  irreversible  changes  In  the  old  canal  channel. 
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Appendix  1 
Economic  Analysis 

The  purpose  of  this  appendix  is  to  centralize  economic  material, 
including  both  cost  and  benefit  data.  Information  on  the  flood  plain,  the 
extent  of  flooding,  the  recurring  and  the  annual  looses  is  included  in  Appendix 
A,  Economic  and  ^cial  Assessment.  The  material  presented  in  the  following 
pages  concerns  only  those  facets  of  the  proposed  improvement  which  can  be 
readily  quantified  in  dollar  values. 

Methodology 

The  tangible  economic  justification  of  the  propose-  improvements, 
which  provide  essentially  complete  flood  protection  against  the  100-year  flood 
in  the  Town  Brook  flood  plain  of  Quincy,  can  be  ascertained  by  comparing  the 
equivalent  average  annual  charges  (i.e.,  interest,  amortization  and  operation 
and  maintenance)  with  an  estimate  of  the  equivalent  average  annual  benefits 
which  would  be  realized  over  the  100-year  period  of  analysis.  The  average 
annual  benefits  preferably  should  equal  or  exceed  the  annual  costs  if  the 
Federal  Government  is  to  contribute  toward  the  project. 

The  values  given  to  benefits  and  costs  at  their  time  of  accrual  are  made 
comparable  by  conversion  to  an  equivalent  time  basis  using  an  appropriate 
interest  rate.  An  interest  rate  of  7-1/8  percent  applicable  to  public  works 
projects  was  used  in  this  report.  The  net  effect  of  converting  benefits  and 
costs  in  this  manner  is  to  develop  equivalent  average  annual  values. 

Because  of  the  high  degree  of  protection  afforded  and  the  high  quality 
of  maintenance  that  would  be  required  for  flood  control  works  in  an  estab¬ 
lished  urban  area,  the  physical  life  of  the  works  would  exceed  100  years. 

Based  on  these  factors,  a  100-year  period  of  analysis  was  selected. 

The  development  of  costs  and  benefits  follows  standard  Corps  of  Engi¬ 
neers  practice.  The  value  of  all  goods  and  services  used  in  the  project  is 
estimated  on  the  cost  side.  On  the  benefit  side,  damages  prevented,  future 
and  affluence  benefits  are  estimated.  The  assessment  of  damages  prevented 
is  based  on  surveys  which  provide  damage  information  related  to  stages  or 
elevations  of  flooding.  This  material  is  then  related  to  frequency  data  to 
convert  it  to  average  annual  values.  Annual  benefits  are  then  computed  by 
subtracting  annual  losses  expected  to  occur  with  the  project  from  those 
expected  without  the  project  in  the  study  area.  Graphic  development  of 
stage-damage  and  damage-frequency  relationships  are  shown  on  the  plates  at 
the  back  of  the  appendix.  Stage  frequency  curves  developed  for  three  index 
stations  are  presented  in  the  appendix  on  hydrology  and  hydraulics. 

Another  consideration  is  maximizing  net  quantifiable  benefits.  This  is 
an  economic  concept  aimed  at  sizing  a  project  or  investment  to  a  point  Vvhere 
the  greatest  excess  of  benefits  over  costs  occurs.  In  effect,  this  is  the  point 
where  the  last  increment  in  project  size  has  an  incremental  cost  equal  to 
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incremental  benefits,  and  any  further  increase  in  size  would  not  be  eco¬ 
nomically  justified.  Maximization  does  not,  however,  reflect  qualitative 
values.  Plate  1-7  depicts  the  results  of  maximization  studies  with  an  Excess 
Benefits  Curve. 

Cost  of  Selected  Plan 

First  Costs 


The  estimated  first  costs  provide  for  a  relief  tunnel  and  reservoir 
improvmnet  project  as  described  in  the  report.  Quantities  of  the  principla 
construction  items  were  estimated  on  the  basis  of  a  preliminary  design  which 
would  provide  safe  structures  for  given  conditions.  The  estimates  for  first 
costs  were  based  on  April  1980  prices.  A  contigency  allowance  of  15  percent 
for  above  ground  construction  and  20  percent  for  underground  construction  is 
included.  Engineering  and  design  and  supervision  and  projects  throughout  the 
Boston  area  and  amount  to  about  5  percent  and  7  percent,  respectively. 


Table  I-l  summarizes  the  estimated  cost  of  the  plan  of  improvement. 
Table  1-1  Summary  of  Estimated  First  Costs^^^ 


Relief  Tunnel 
Water  Circulation  System 
Relief  Tunnel  Appurtenant 
Town  River  Improvements 
Improvements  at  Old  Quincy  Reservoir  Dam 
Total  First  Construction  Cost 
Engineering  and  Design 
Supervision  and  Administration 
Lands  and  Damages 
Total  Project  First  Cost 
(exclusive  of  interest  during 
construction  period) 


$15,166,000 

552,000 

715,000 

1,363,000 

574,000 

$ig;i7n,roo  2 

919,000 

1,286,000 

175,000 

$20,/5’0,0U0 


March  1980  price  levels  -  ENG  Const,  cost  index  -  31 59 


^2)  Includes  contingencies  of  1 5  percent  for  above  ground  construction  and  20 
percent  for  below  ground  construction 

Excludes  cost  of  preauthorization  studies. 


Annual  Costs 


Estimated  annual  costs  are  based  on  a  100-year  period  of  analysis. 
Interest  during  construction  is  not  included  since  the  construction  period  is 
estimated  as  being  less  than  two  years.  The  investment  cost  thus  equals  the 
first  cost.  Interest  and  amortization  charges  are  based  on  an  interest  rate  of 
7-1/8  percent.  The  estimated  cost  of  operation  and  maintenance  is  also 
included.  Table  1-2  summarizes  the  annual  costs. 
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Table  1-2 


SUMMARY  OF  ESTIMATED  ANNUAL  COSTS 


Item  Cost 

Federal 

Interest  and  Amortization  (.07132  x  15,562,000)  1,110,000 

Non-Federal 

Interest  and  Amortization  (.07132  x  5,188,000)  370,000 

Operation  and  Maintenance  6,000 

TOTAL  ANNUAL  COST  $1,5X5705(7 

Benefits 


Benefits  which  accrue  to  the  selected  plan  were  estimated  for  the 
following  categories:  (1)  flood  damage  reduction,  (2)  future  damages 
prevented  including  flood  proofing  costs  saved  and  C^)  affluence  benefits. 

The  benefits  were  estimated  in  accordance  with  ER  1105-2-351.  An  interest 
rate  of  7-1/8  percent,  project  life  of  100  years  and  April  1980  price  level  were 
used. 

Flood  Damage  Reduction  Benefits* 

Tangible  flood  damage  reduction  benefits  are  determined  by  taking  the 
difference  between  annual  losses  under  the  without-project  conditions  and 
residual  annual  losses  to  be  anticipated  with  the  selected  project.  A  more 
detailed  discussion  of  recurring  losses  and  annual  losses  is  included  in  the 
economics  section  of  Appendix  A.  These  benefits  amount  to  $1,970,000  and 
$1,593,000  on  an  annual  basis  for  the  12'  and  8'  tunnels  respectively.  Residual 
annual  losses  with  the  12'  tunnel  amount  to  $92,000  and  $469,000  with  the  8' 
tunnel.  The  distribution  of  annual  losses,  benefits  and  residual  losses  by 
geographic  location  are  displayed  in  Table  1-6.  Graphic  display  of  the  stage- 
damage  and  damage  frequency  relationships  for  each  category  and  location 
are  displayed  in  the  back  of  the  appendix.  The  stage-frequency  curves 
prepared  by  hydrology  for  each  reach  are  displayed  in  the  hydrology 
appendix.  The  three  damage  zones  shown  in  Table  1-3  are  defined  in  the 
Economics  section  of  Appendix  A. 

Significant  intangible  benefits  would  also  ensue  from  the  proposed 
project.  These  include  a  reduction  in  health  hazards  caused  by  polluted 
floodwaters,  a  potential  improvement  in  the  social  and  economic  well-being  of 


♦All  figures  are  adjusted  from  August  1979  price  level  reflected  in  the  Plates 
to  an  April  1980  price  level. 
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both  residents  and  economic  activities  in  the  area  and  a  cutback  in  the 
demand  for  municipal  services  (police,  fire,  public  works  departments)  during 
flood  emergencies.  Flooding  in  the  Centre  Street  Pool  is  a  MDC  responsi¬ 
bility.  However  at  frequencies  greater  than  the  100-year  event  there  would 
be  some  flood  reduction  due  to  the  12'  tunnel. 

Table  1-3  Total  Annual  Benefits  by  Zone 

8*  Tunnel  12*  Tunnel 

Brook  Road  Pool  84,0bO  19^,00d 

Shopping  Center  Pool  1,302,000  1,562,000 

Bigelow  Street  Pool  207,000  209,000 

TOTAL  1759^^  r, 9707)00 


Table  1-4  Residual  Annual  Losses  by  Zone 
8' Tunnel  12' Tunnel 

“TO7J00  — 2S7JOO 

314,000  54,000 

12,000  10,000 

469,d00  92,000 


Table  1-5  Total  Annual  Losses 
(Without  Condition) 

^  Brook  Road  Pool  227,000 

Shopping  Center  Pool  1,616,000 

Bigelow  Street  Pool  219,000 

TOTAL  27J527m 


Brook  Road  Pool 
Shopping  Center  Pool 
Bigelow  Street  Pool 
TOTAL 
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Table  1-6  Annual  Losses  and  Benefits 


Without 

Modified 

Modified 

Natural 

Condition* 

8'  Tunnel 

12'  Tunnel 

Brook  Road  Pool 

Annual  Losses 

143,000 

227,000 

143,000 

28,000 

Annual  Benefit 

- 

- 

84,000 

199,000 

Shopping  Center  Pool 

Annual  Losses 

290,000 

1,616,000 

314,000 

54,000 

Annual  Benefit 

- 

- 

1,302,000 

1,562,000 

Bigelow  Street  Pool 

Annual  Losses 

Annual  Benefit 

60,000 

219,000 

12,000 

207,000 

10,000 

209,000 

TOTAL 

Annual  Losses 

Annual  Benefit 

493,000 

2,062,000 

469,000 

1,593,000 

92,000 

1,970,000 

The  without  condition  reflects  changed  hydrologic  conditions  due  to  MDC 
construction  upstream. 

Future  Benefits 


The  purpose  here  is  to  determine  the  extent  of  possible  future  benefits 
due  to  growth  and  change  and  to  evaluate  the  practicality  of  computing  such 
benefits  in  each  of  the  four  benefit  categories.  These  benefit  categories  are 
inundation  reduction,  intensification,  location  and  affluence.  They  are 
differentiated  as  follows; 

1.  The  future  inundation  reduction  benefit  is  the  value  of  reducing  flood 
losses  to  activities  whicn  will  use  the  llood  plain  without  a  project.  The 
benefit  consists  of  the  reduction  of  the  amount  of  future  damages  and  related 
costs,  flood  fighting,  and  required  flood  proofing  costs  for  example.  Future 
damages  are  discounted  to  the  base  year  of  the  project. 

2.  The  intensification  benefit  accrues  to  commercial,  industrial  and 
agricultural  sectors.  The  benefit  is  the  value  of  a  plan  to  activities  which, 
with  protection,  are  enabled  to  utilize  their  land  more  intensively. 

3.  The  location  benefit  is  the  value  of  making  the  flood  plain  available 
for  new  uses  Dy  reducing  flood  hazards  to  activities  that  would  use  the  flood 
plain  only  with  protection. 

4.  The  affluence  benefit  accrues  based  on  the  assumption  that  the 
contents  of  residential  structures  will  increase  in  the  future.  The  project 
affords  protection  to  the  increasing  contents  value. 
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Field  work  consisted  of  inspections  and  surveys  of  various  sites  in 
Quincy.  A  map  of  the  flood  plain  was  utilized  in  conjunction  with  a  zoning 
map  and  a  land  use  map.  The  1970  Damage  Study,  updated  in  1979,  of  Town 
Brook,  referenced  to  the  1968  flood,  was  employed.  All  vacant  land  in  the 
flood  plain  was  noted,  zoning  for  such  land  was  determined  and  future 
probable  use  hypothesized.  Land  use  maps  are  included  in  Appendix  A.  The 
Quincy  Planning  Department  wcis  consulted  about  possible  zoning  changes  and 
present  cind  future  demolitions.  Citizens  with  a  practical  knowledge  of  the 
con  mun’ty's  affairs  were  also  consulted. 

The  purpose  of  the  field  work  was  to  ascertain  which  future  benefit 
categories  have  applicability  in  the  Town  Brook  flood  plain. 

The  following  results  in  each  of  the  three  benefit  categories  were 
btained: 

1.  Future  Inundation  Reduction  Due  to  Growth 


The  only  vacant  land  in  the  flood  plain  is  4  acres  of  land  zoned  for 
Residential  C  development  located  at  Fort  Square  in  the  Brook  Road  Pool. 
Previous  plans  by  the  owners  called  for  the  construction  of  an  8  story,  140 
unit  apartment  complex.  Since  this  structure  would  be  in  the  flood  plain  and 
Quincy  is  part  of  the  regular  FI  A  program  it  would  be  constructed  with  the 
first  habitable  floor  above  the  100  year  flood  level.  It  was  assumed  this 
structure  would  be  constructed  by  1990.  Stage  damage  and  damage  frequency 
relationships  were  estimated  for  this  structure.  Flood  damages  from  damage 
surveys  done  for  similar  structures  were  employed  to  estimate  stage  damage 
relationships.  The  stage  elevation  of  the  100- year  flood  is  3.0  feet  above  the 
reference  flood  and  is  set  as  the  1st  floor  elevation.  The  annual  losses  and 
benefits  were  estimated  and  only  annual  losses  and  benefits  above  the  100- 
year  event  were  considered.  The  annual  losses  were  negligible,  therefore  no 
future  inundation  reduction  benefits  were  taken. 

Flood  Proofing  Costs  Saved 


As  mentioned  above,  it  is  necessary  to  build  the  first  habitable  floor  of 
the  new  apartment  building  above  the  depth  of  flooding  caused  by  the  100- 
year  event.  This  is  a  requirement  of  the  National  Flood  Insurance  Program. 
Therefore,  the  building  must  be  flood  proofed  to  a  height  of  four  feet  above 
the  ground.  As  an  alternative  to  flood  proofing,  a  parking  garage  could  be 
built  under  the  building  to  serve  the  same  purpose.  The  cost  of  a  parking 
garage  would  be  similar  if  not  greater  than  the  cost  of  flood  proofing.  This 
estimate  was  based  on  one  foot  of  water  in  the  street  for  the  reference  flood 
and  the  100-year  event  at  +3.0.  With  implementation  of  the  selected  plan  (12' 
^  tunnel),  flood  damages  at  this  site  will  be  eliminated  as  will  the  requirement 
for  flood  proofing  the  new  buildings.  The  savings  in  flood  proofing  costs  are 
as  follows;  The  dimensions  of  the  apartment  building  is  200  feet  long  by  80 
feet  wide.  The  foundation  area  is  560  perimeter  feet  and  the  four  foot 
increase  in  foundation  height  results  in  an  additio.ial  2,240  cubic  feet  of 
concrete.  Converting  to  cubic  yards  equal  83  cubic  yards.  In  addition  to 
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foundation  costs,  the  cost  of  fill  within  the  foundation  walls  must  be 
calculated.  Length  (200*)  x  width  (80*)  x  depth  (4*)  equals  64,000  cubic  feet  or 
2,370  cubic  yards  of  additional  fill  required  by  flood  proofing. 

Costs: 

Concrete:  83  cu.  yds.  x  $90/cu.  yd.  in  place  =  $  7,470 

Fill:  2,370  cu.  yds.  X  $8/cu.  yd.  =  18,960 

Total  additional  costs  due  to  flood  proofing  =  $26,430  (approx.  $26,400) 

The  cost  was  then  discounted  at  12  percent  and  annualized  over  the  100- 
year  project  life.  The  cost  would  have  been  incurred  at  the  fourth  project 
year  under  without  project  conditions  and  under  with  project  conditions  the 
benefit  (cost  foregone)  would  accrue  over  the  final  96  years  of  project  life. 

The  "appropriate"  market  interest  rate  chosen  was  12  percent.  Since  the 
flood  proofing  costs  would  be  borne  by  a  private  sector  builder,  he  would  face 
a  cost  borrowing  reflecting  economic  conditions  and  not  the  government 
rate.  Therefore,  a  rate  approximating  the  prime  rate  was  employed.  Dis¬ 
counting  from  1990  to  1986  gives  $16,800  and  annualizing  at  12  percent 
results  in  an  annual  benefit  of  $2,000  for  flood  proofing  costs  foregone. 

2.  Intensification. 

During  the  field  work  the  area  was  examined  to  determine  how  much 
industrial  eind  commerclad  space  is  currently  underutilized. 

There  is  no  land  in  the  flood  plain  being  used  only  partially  because  of  a 
flooding  problem.  All  of  the  land  in  the  flood  plain  is  being  used  to  its 
maximum  potential.  There  could  be  negligible  amounts  of  space  in  cellars  not 
being  used  due  to  the  frequent  low  level  flooding  and  seepage  which  occurs. 

The  economic  impact  of  the  potential  lost  space  would  be  insignificant  and 
therefore  was  not  quantified. 

3.  Location 


This  third  type  of  benefit  results  from  making  the  flooo  plain  available 
to  those  who  would  locate  there  only  with  a  land  use  plan.  In  Quincy,  flooding 
does  not  appear  to  be  a  factor  in  site  preference.  Businesses  are  currently 
locating  in  its  flood  plain  and  plans  ate  being  developed  for  urban  renewal. 

The  new  businesses  would  have  damages  comparable  to  those  occupying  the 
properties  at  the  time  of  the  1978  study.  Businesses  currently  locating  in 
Quincy  are  moving  into  existing  structures.  This  is  due  to  the  lack  of  land  in 
the  flood  plain  available  for  growth.  Activities  moving  into  the  flood  plain 
merely  occupy  vacated  structures  replacing  other  activities. 
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Affluence  Benefits* 


Affluence  benefits  are  based  on  the  assumption  that  the  contents  of 
residential  structures  will  increase  in  value  as  the  income  of  the  dwellers  of 
these  residential  units  increase.  The  affluence  factor  methodology,  outlined 
in  ER  1 105-2-351  was  adhered  to  in  the  estimation  of  this  benefit.  Residen¬ 
tial  land  use  accounts  for  35  percent  of  total  acreage  in  Quincy.  When  vacant 
la.  id  and  the  MDC  Reservation  are  subtracted,  the  share  of  residential  land 
use  rises  to  approximately  60  percent.  The  area  of  roughly  175  acres  subject 
to  flooding  when  Town  Brook  overflows  its  banks  contains  205  residential 
stri'<~tures  which  range  from  low  to  middle  income  in  nature.  These  resi¬ 
dences  are  located  in  the  Brook  Road  Pool  and  the  Bigelow  Street  Pool  with 
only  one  apartment  building  in  the  Shopping  Center  Pool.  For  the  city  of 
Quincy  as  a  whole  single  family  homes  comprise  approximately  one-half  of  the 
total  residential  structures,  with  2  family  houses  accounting  for  28  percent,  3 
and  4  family  structures  making  up  16  percent  and  5+  family  units  being  the 
remainder.  The  value  of  these  homes  vary  with  size,  however  consultations 
with  real  estate  personnel,  the  City  Assessor  and  examination  of  recent  sales 
place  average  value  in  the  high  20  thousand  to  mid  30  thousand  range.  The 
city  of  Quincy  currently  operates  under  the  regular  phase  of  the  Flood 
Insurance  Program  (FEMA). 

A  reoccurrence  of  the  1968  storm  under  present  development  conditions 
in  Quincy  would  result  in  approximately  $321,000  in  recurring  residential 
damages,  or  32  percent  of  total  recurring  damages.  Overall,  the  appearance 
of  the  residential  area  is  good  with  the  majority  of  the  homes  well  maintained 
and  tidy  streets. 

1 10  homes  were  selected  to  be  taken  for  the  accrual  of  affluence 
benefits  with  implementation  of  the  selected  plan.  The  homes  were  selected 
on  the  basis  of  appearance,  condition,  maintenance  and  the  non-transient 
nature  of  the  occupants.  Interviews  taken  during  the  flood  damage  survey 
(1970)  and  update  (1979)  indicate  that  the  value  of  household  contents 
averaged  40  percent  of  the  value  of  the  structure.  Employing  the  affluence 
factor  methodology,  the  value  of  residential  contents  was  increased  to  75 
percent  of  the  structural  value  and  limited  to  the  first  50  years  of  project 
life.  Thus  the  additional  increment  due  to  future  content  value  based  on 
affluence  would  be  87.5  percent.  This  figure  is  arrived  at  by  dividing  future 
maximum  content  value  percentage  by  present  content  value  percentage, 

.75/. 40  =  1.875. 

The  numbers  of  years  that  it  would  take  for  contents  to  grow  to  the 
maximum  75  percent  was  calculated  using  the  OBERS  regional  growth  factor 
for  per  capita  income.  Data  from  OBERS  projections  for  the  Boston  SMSA 
were  used  to  calculate  the  growth  period  as  follows: 


♦Price  levels  are  not  updated  in  this  section  except  for  the  final  benefit 
figure. 
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Table  1-7 

Projected  Levels  of  Per  Capita  Income  for 
the  Boston  SMSA  Source:  OBERS,  Series  E 

Annual  Compound 


Year 

Per  Capita 
Income 

10  Year 
Increase  (%) 

Growth  Rate  for 
10  Year  Period 

1970 

1980 

$  4,050 
5,500 

.3580 

.03125 

1990 

7,000 

.2727 

.02437 

2000 

9,200 

.3142 

.0275 

2020 

14,500 

.5760 

.023125 

The  increase  in  per  capita  income  over  the  50  year  period  is  projected  to 
be  358  percent  with  an  annual  compound  growth  rate  of  2.5  percent  for  the 
same  period. 

Employing  compound  interest  tables  at  an  annual  growth  rate  of  2.56 
percent  or  (2  9/16)  percent  and  an  affluence  factor  of  .875  it  will  take  25 
years  for  the  contents  value  to  grow  to  75  percent  of  the  structural  value  of  a 
residence. 

Stage  damage  curves  were  then  prepared  for  the  residential  contents 
losses  for  each  zone.  Of  the  110  structures  for  which  affluence  benefits  are 
expected  to  accrue,  75  are  located  in  Brook  Road  Pool  and  the  remaining  35  in 
Bigelow  Pool.  A  repeat  of  the  flood  of  record  (1968)  would  result  in  contents 
losses  of  $107,000  in  Brook  Road  Pool  and  $34,000  in  Bigelow  Street  Pool. 
Physical  loss  data  was  combined  with  hydrologic  stage-frequency  data  for 
each  zone  to  produce  annual  residential  content  losses,  benefits  to  the  12' 
tunnel  and  8'  tunnel  and  residual  losses.  Forty  percent  of  these  values  was 
taken  as  the  value  for  annual  losses  and  benefits  to  contents.  The  following 
tables  display  annual  damages  to  residential  contents  both  "with"  and 
"without"  the  project  and  under  existing  conditions  and  after  adjustment  for 
affluence. 


Table  1-8 

Annual  Losses  and  Benefits  to  Residential  Contents; 
under  Existing  Conditions  Without  Adjustment  for  Affluence 


Annual  Losses 

Annual  Losses 

Annual 

Annual 

Benefits  to 

w/o  Project 

Upstream  Imp 

Losses 

Losses 

Project 

Zone 

Natural 

No  Tunnel 

8'  Tunnel 

12"  Tunnel 

y 

IL 

Brook  Road  Pool 

29,600 

43,800 

29,600 

7,400 

14,200 

36,400 

Bigelow  Pool 

900 

3,400 

w:m 

200 

100 

3,200 

3,300 

397CRT 

30,50O 
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Since  it  takes  25  years  for  contents  value  to  reach  75  percent  of  struc¬ 
tural  value  and  it  is  estimated  that  it  will  take  6  years  to  project  completion, 
affluence  growth  reaches  the  maximum  75  percent  level  during  the  i9th  year  of 
project  life  (2005). 

Table  1-9 

Annual  Losses  and  Benefits  to  Residential  Contents; 
with  Adjustment  for  Affluence  at  2005  (no  discounting) 


Zone 

Annual 

Losses 

Natural 

Annual 

Losses 

No  Tunnel 

Losses 

8'  Tunnel 

Losses 

12'  Tunnel 

Benefits 

8'  Tunnel 

Benefits 
12'  Tunnel 

Brook  Road  Pool 
Bigelow  Pool 

55,500 

1,700 

Tr:m 

82,100 

6,400 

88,5ob 

55,500 

400 

55,900 

13,900 

190 

26,600 

6,000 

32,600 

68,200 

6,210 

TWO 

The  increase  in  annual  losses  and  benefits  due  to  the  application  of  the 
affluence  factor  in  each  zone  is  exhibitied  in  the  following  table: 

Table  I- 10 

Increased  Losses  and  Benefits  Due  to  Affluence 


Zone 

Annual 

Losses 

Natural 

Annual 
Losses 
No  Tunnel 

Annual 
Losses 
8'  Tunnel 

Annual 
Losses 
12'  Tunnel 

Annual  Benefits 

8' Tunnel  12' Tunnel 

Brook  Road  Pool 
Bigelow  Street  Pool 
Total 

$25,900 
800 
$26,  TOO 

$38,300 

3,000 

$25,900 

200 

$6,500 

90 

$12,400 

2,800 

$15:257 

$31,800 

2,910 

$57,775 

Table  I- 11 

Residential  Content  Losses 

Residential  Contents  Losses: 

(12'  Tunnel) 

1980 

1986 

1996 

2005 

W/o  Selected  Plan 

With  12'  Tunnel  Selected  Plan 
Benefits 

47,200 

7,500 

39,700 

57,100 

9,085 

48,015 

69,430 

11,060 

58,370 

75,170 

11,980 

63,190 

Residential  Contents  Losses: 

(8'  Tunnel) 
1980 

1986 

1996 

2005 

W/o  Selected  Plan 

With  8'  Tunnel  Selected  Plan 
Benefits 

47,200 

29,750 

17,400 

57,100 

36,025 

21,075 

69,430 

43,850 

25,580 

75,170 

47,480 

27,690 

Table  1-12 


Total  Discounted  Affluence  Benefits  are: 


8'  Tunnel 

12'  Tunnel 

1980  to  1986 

= 

$  3,675 

$8,315 

1986  to  1996 

= 

$4,505 

$10,355 

1996  to  2005 

$  2,110 

$  4,820 

Total: 

^10,2^ 

$23,490 

April  1980  Price 

:  Level 

$10,700 

$24,430 

Approx. 

$11,000 

$24,000 

Employment  Benefits 


Employment  benefits  represent  the  value  of  local  labor  that  would  be 
used  on  the  project  and  which  without  the  project  would  be  unemployed  or 
underemployed.  Employment  benefits  may  only  be  taken  for  an  area  which 
has  persistent  and  substantial  unemployment,  as  cited  in  the  Federal  Register 
on  14  December  1979.  Quincy  does  not  qualify  under  these  regulations  and  no 
employment  benefits  were  taken. 

Discussion  of  Future  Benefits/Development 


In  conclusion,  major  future  benefits  from  economic  growth  are  limited 
by  the  lack  of  vacant  and  buildable  land,  and  large-scale  residential  growth  in 
the  flood  plain  is  not  expected.  The  intensificat'on  benefit  is  virtually  nil  in 
the  Town  Brook  flood  plain.  The  future  benefits  are  negligible.  One  percent 
of  the  benefits  to  the  8'  tunnel  and  to  the  12'  tunnel  were  future  benefits. 

Economic  activities  do  not  consider  possible  flooding  as  a  factor  in 
locating  in  the  flood  plain  of  Town  Brook.  There  are  businesses  locating  in 
vacated  structures  at  the  present  time.  The  Gilchrist  Building  has  just  been 
rehabilitated  (approx.  $750,000),  and  the  new  occupants  are  economically 
comparable  to  the  previous  occupants. 

Quincy  is  in  the  process  of  planning  and  initiating  construction  upon  the 
downtown  business  district.  This  is  discussed  in  detail  under  the  future 
without  condition  in  Appendix  A.  It  was  determined  that  future  benefits 
would  not  be  estimated  for  the  urban  development  planned  for  the  Shopping 
Center  Pool.  The  planned  development  will  replace  similar  existing  activities 
in  the  flood  plain.  Attempting  to  estimate  these  future  losses  would  introduce 
a  high  level  of  uncertainty  into  the  analysis.  It  was  felt  that  the  level  of 
effort  required  for  such  an  analysis  was  unnecessary  given  the  present  level  of 
benefits.  The  planned  downtown  development  in  Quincy  is  seen  as  assurance 
that  annual  benefits  would  not  decrease  at  some  point  in  the  future.  As  the 
planned  urban  development  occurs  annual  benefits  may  increase  significantly 
as  the  local  economy  grows. 


Table  1-13 

Summary  of  Economic  Analysis 


rategory 

£ 

12' 

15'* 

1.  Flood  Damage  Reduction 

1,593,000 

1,970,000 

2,062,000 

II.  Future  Flood  Proofing  Costs  Saved 

2,000 

2,000 

2,000 

III.  Affluence  Benefit 

11,000 

24,000 

29,000 

TOTAL 

2,TO000 

Average  Annua!  Cost 

1,115,000 

1,486,000 

1,976,000 

Bene  it-to-Cost  Ratio 

1.44 

1.34 

1.06 

Net  Remaining  Benefits 

491,000 

510,000 

117,000 

•The  approach  used  for  the  15'  tunnel  was  as  follows:  the  maximum  benefits 
possible  (natural  losses)  were  assigned  to  the  15'  tunnel  to  test  the  possibility 
that  the  maximum  net  remaining  benefits  would  occur  at  the  15'  tunnel. 

Justification 


The  estimated  annual  costs,  annual  benefits  and  the  ratio  of  benefits  to 
C-.  ts  are  summarized  in  Table  1-12,  Simmary  of  Economic  Analysis.  This 
analysis  indicates  that  the  three  tunnel  options  analyzed  for  the  Town  Brook 
flood  protection  project  are  economically  justified. 

Internal  Rate  of  Return 


In  accordance  with  ER  1105-2-351,  a  specific  check  is  included  showing 
the  rate  of  interest  at  which  benefits  equal  costs  over  the  period  of  analysis 
(i.e.,  the  benefit-cost  ratio  equals  1.0).  The  Federal  interest  rate  used  Wc«  7- 
1/8  with  the  project  life  being  100  years.  The  relationship  of  first  cost  x 
capital  recovery  factor  =  annual  cost  was  used  to  find  the  internal  rate  of 
return. 


8'  Tunnel 

12'  Tunnel 

15'  Tunnel 

First  Cost  ($1,000)  = 

Annual  Costs  ($1,000)  = 
Annual  Benefits  ($1,000)  = 

$15,560 

1,115 

1,606 

$20,750 

1,486 

1,996 

$27,600 

1,976 

2,093 

Benefit  -  to  -  Cost  Ratio  = 

1.44 

1.34 

1.06 

Internal  Rate  of  Return  = 

10-3/8 

9-5/8 

7-1/2 

Maximization 


Maximizing  net  tangible  benefits  is  an  economic  concept  utilized  to  size 
a  project  or  investment  to  the  pxjint  where  the  greatest  excess  benefits  over 
costs  occurs.  Several  different  tunnel  sizes  were  considered  for  the  Town 
Brook  Project  and  the  analysis  is  shown  on  Table  1-14  and  on  Plate  1-17.  It 
was  determined  that  the  maximum  net  benefits  occur  with  a  10.7'  diameter 
tunnel. 


1-12 


Table  1-14 


j 


Excess  Benefits 


Tunnel 

Annual 

Cost 

Annual 

Benefits 

Excess 

Benefits 

8' 

1,115,000 

1,606,000 

491,000 

12' 

1,486,000 

1,996,000 

510,000 

15' 

1,976,000 

2,093,000 

117,000 

Benefit  Analysis  of  the  Nonstructural  Plan  for  3  Reaches  of  Town  Brook 


The  following  section  presents  the  economic  analysis  of  the  proposed 
nonstructural  flood  proofing  plan  for  3  reaches  of  Town  Brook,  Quincy.  A 
detailed  presentation  of  the  engineering  and  costs  is  presented  in  Appendix 
F.  There  are  3  major  types  of  flood  protection  provided  in  this  plan: 
floodwalls  (ringwalls)  which  completely  encircle  a  structure  or  group  of 
structures  and  provide  complete  protection  up  to  the  designed  level;  utility 
cells  which  prevent  physical  losses  to  the  utilities  in  the  basement  of  a 
structure;  and  flood  proofing  the  foundation  of  a  structure  which  gives 
complete  protection  up  to  the  designed  level. 

The  benefits  for  the  nonstructural  plan  were  estimated  based  upon  flood 
damage  reduction  provided  to  the  100  year  level  of  flooding.  Losses  were 
analyzed  using  a  computer  program,  Interactive  Nonstructural  Analysis.  In 
many  cases  annual  losses  were  computed  for  individu^,  structures,  but 
whenever  possible  the  losses  for  a  number  of  structures  would  be  aggregated 
and  a  single  annual  loss  figure  would  be  estimated. 

A  comparison  of  annual  losses  up  to  the  1 00  year  event  between  the 
structural  and  nonstructural  plan  will  show  lower  annual  loses  for  the 
nonstructural  plan.  The  economic  analysis  of  the  nonstructural  plan  estimated 
annual  losses  only  for  those  losses  preventable  under  the  nonstructural  plan. 
Properties  protected  by  the  utility  cells  would  continue  to  suffer  the  same 
nonphysical  losses.  Physical  losses  would  be  eliminated  up  to  the  100  year 
level  for  the  utilities  but  all  other  physical  losses  would  continue.  The  annual 
losses  were  based  upon  only  those  losses  prevented  by  the  utility  cells.  For 
the  ringwalls  in  the  Brook  Road  Pool  all  losses  were  preventable  and  there  are 
no  differences  in  annual  losses  up  to  the  100  year  level  between  the  structural 
plan  and  the  nonstructural  plan. 

Commercial  structures  were  evaluated  on  an  individual  basis  to 
determine  if  nonphysical  losses  would  be  prevented  by  the  proposed 
nonstructural  measures.  In  those  cases  where  the  commercial  activity  is  shut 
down  for  a  long  period  of  time  as  a  consequence  of  the  damage  caused  by 
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flooding  the  nonphysical  losses  will  be  taken  as  a  benefit.  The  other  major 
cause  of  nonphysical  losses  is  the  closure  of  commercial  activities  due  to  the 
presence  of  floodwaters  in  the  streets.  When  it  was  determined  that  this  was 
the  case,  the  nonphysical  losses  would  not  be  prevented  by  the  nonstructural 
plan. 


The  Brook  Road  Pool  experiences  flood  damages  to  both  residential  and 
commercial  properties.  The  residential  properties  number  69  and  are 
projected  by  ringwalls  (33  structures)  or  by  utility  cells.  With  the  structural 
.'ian  there  were  95  structures  but  26  of  these  structures  were  not  included  in 
the  nonstructural  plan.  It  was  determined  that  these  26  structures  suffered 
minimal  losses  which  would  not  be  prevented  by  the  proposed  nonstructural 
methods.  The  ringwalls  are  credited  with  providing  complete  protection  up  to 
the  100  year  level  while  the  utility  cells  provide  100  year  level  protection  only 
to  a  small  portion  of  the  experienced  losses.  There  are  10  commercial 
St  uctures  in  this  pool  of  which  8  receive  complete  100  year  level  protection. 

The  Shopping  Center  Pool  has  only  commercial  activities  in  the 
nonstructurad  plan.  There  are  1 1  structures  which  contrasts  with  the  60 
structures  evaluated  in  the  structural  plan  for  this  zone.  This  discrepancy 
results  from  th<-  different  manner  of  considering  what  is  a  structure.  The 
nonstructural  p  ai,  emphasizes  the  physical  structure  of  the  building  which  can 
be  protected  as  a  unit  while  the  structural  plan  bases  losses  upon  the  separate 
establishments. 

The  losses  m  the  Shopping  Center  Pool  were  grouped  into  four  units  for 
the  economic  analysis.  In  the  engineering  analysis  for  the  nonstructural  plan 
there  were  considered  to  be  6  buildings  on  Parking  Way  Road.  The  costs  for 
the  nonstructural  flood  control  methods  for  those  6  structures  were  grouped 
into  one  cost  and  this  was  compared  with  the  losses  experienced  by  all  the 
establishments  on  Parking  Way  Road.  Similarly  the  engineering  analysis  for 
nonstructural  plan  considered  there  were  3  structures  on  Hancock  Street.  The 
costs  for  these  3  structures  were  grouped  together  and  compared  with  the 
losses  for  all  establishments  on  Hancock  Street. 

In  both  of  the  above  cases  only  physical  losses  presented  were 
considered  as  benefits.  Two  structures  coincided  with  seF>arate 
establishments  and  offered  100  year  protection  against  both  physical  and 
nonphysical  losses.  The  one  residential  structure  in  the  Shopping  Center  Pool 
was  an  apartment  building  which  was  not  protected  in  the  nonstructural  plan. 

In  the  Bigelow  Street  Pool  all  of  the  residential  structures  were 
protected  by  utility  cells.  Benefits  were  received  only  for  the  prevention  of 
physical  losses  to  the  utilities.  The  majority  of  the  losses  in  this  pool  were 
from  the  5  commercial/industrial  structures.  Three  of  these  structures 
received  complete  protection  to  the  100  year  level. 

In  the  Bigelow  Street  Pool  and  the  Brook  Road  Pool  the  residual  losses 
were  low.  This  is  explained  by  the  fact  that  most  losses  occur  to  the 
commercial/industrial  structures  which  receive  complete  100  year  pro- 
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tection.  The  residual  losses  for  the  Brook  Road  Pool  are  29  percent  of  the 
total  losses  for  that  reach  and  for  the  Bigelow  Street  Pool  the  residual  losses 
are  10  percent. 

3ustification 

The  benefit-cost  ratio  varies  among  the  individual  structures  from  .002 
to  20.5  as  can  be  seen  in  Tables  1-17  to  1-19.  The  economic  analysis  for  the 
nonstructural  plan  is  summarized  in  Table  1-15.  The  BCR  for  the  entire 
nonstructural  plan  is  1.8  and  excess  benefits  are  $178,500.  Residual  losses  are 
very  high  for  the  nonstructural  plan,  as  indicated  in  Table  1-16,  they  amount 
to  approximately  $1.7  million  or  81  percent  of  the  total  annual  losses. 


4 
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Table  1-16  Annual  Losses  and  Benefits, 
Nonstructural  Plan 


100  Year  Losses 

Total  Annual 

Benefits  to 

Residual 

Losses 

Nonstructural  Plan 

Losses 

(without 

condition) 

(9S  of  total) 

Brook  Road  Pool 

227,000 

134,000  (59%) 

93,000 

Shopping  Center  Pool 

1,616,000 

147,000  (9%) 

1,469,000 

Bigelow  Street  Pool 

219,000 

118,000  (54%) 

101,000 

TOTAL 

2,062,TJOT 

399,000(19%) 

T,-6g3;00D 

Table  1-17  Nonstructural  Economic  Analysis 

Brook  Road  Pool 

Residential 

Title 

Benefits 

First  Cost  Annual  Cost 

BCR 

Ringwall  A17 

42,688 

282,200 

20,100 

2.12 

Ringwall  B16 

43,939 

265,600 

18,950 

2.31 

Total  Alt  128 

17,776 

409,200 

29,200 

.61 

Total  Residential 

104,403 

957,000 

68,250 

1.53 

Commercial 

Property  //I 

7,566 

79,000 

5,600 

1.35 

Property  //2 

222 

4,700 

340 

.65 

Property  //3 

16 

13,700 

980 

.02 

Property  //4 

194 

14,200 

1,000 

.19 

Property  //5 

340 

13,400 

950 

.36 

Property  //6 

285 

5,600 

400 

.71 

Property  //7 

28 

3,400 

240 

.12 

Property  /78 

1,964 

8,200 

600 

3.27 

Property  //9 

17,318 

126,400 

9,000 

1.92 

Property  //lO 

1,926 

39,300 

2,800 

.69 

Total  Commercial 

29,859 

307,900 

21,910 

1.36 

Total  Commercial 

134,262 

1,264,900 

90,160 

1.49 

Residential 
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Table  1-18  Nonstructural  Economic  Analysis 
Shopping  Center  E>ool 


Commercial 


Title 

Benefits 

First  Cost 

Annual  Cost 

BCR 

Parkingway  6BLD 

67,566 

244,000 

17,400 

3.88 

Property  #11 

2,266 

3,000 

200 

11.3 

Property  #12 

19,811 

103,200 

7,400 

2.67 

Hancock  3  BLD 

57,740 

122,000 

8,700 

6.64 

Total  Commercial 

147,383 

472,200 

33,700 

4.36 

RECURRING  DAMAGE  IN  11,000  UNITS 
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INTRODUCTION 


Purpose 

The  purpose  of  this  report  is  to  estimate  the  fair  market  value  of  real 
estate  interests  and  the  allied  real  estate  costs  for  the  proposed  modifications 
to  the  local  flood  protection  plan  for  Town  Brook,  Quincy,  Massachusetts. 

Location  and  Area  Data 


Quincy  is  bordered  on  the  north  by  Boston  and  on  the  north  and  east  by 
the  Atlantic  Ocean.  It  is  located  on  Boston  Harbor  and  Quincy  Bay.  The  area 
was  originally  settled  in  1625  and  was  incorporated  as  a  town  in  1792.  The  town 
was  mainly  an  agricultural  community  until  1830,  when  the  expansion  of  the 
shoe  trade  brought  about  an  outgrowth  of  tanneries  on  the  Town  Brook. 
Technological  improvements  in  the  quarrying  of  granite  brought  about  an 
expansion  of  this  industry  and  soon  Quincy  granite  was  known  all  over  the 
world.  Today,  Quincy  is  primarily  a  manufacturing  city  and  has  a  population  of 
about  90,000. 

DESCRIPTION  OF  PROJECT 
O'.d  Quincy  Reservoir  Area 

That  real  estate  portion  of  the  Town  Brook  flood  control  study  involves 
the  construction  of  a  dike  between  Lakeside  Drive  and  the  Quincy  Reservoir  in 
Braintree  with  a  modification  of  the  reservoir's  present  dam  outlet  structure 
and  construction  of  an  enlarged  emergency  spillway.  The  dike,  modification  of 
the  dam  outlet  structure  and  spillway  enlargement  woulc'  he  on  lands  currently 
owned  by  the  city  of  Quincy.  Town  Brook  would  remain  in  its  present  course 
from  Old  Quincy  Reservoir  and  will  flow  through  downtown  Quincy  and  the 
lower  reaehes  of  the  brook.  One  public  ownership  would  be  affected  by  this 
segment  of  the  project. 

Tunnel  Plan 

A  12-foot  diameter  tunnel  would  be  located  in  bedrock  about  100  feet 
below  the  surface.  There  are  three  alternative  tunnel  alignment  plans.  The 
inlet  structure  of  t!ie  relief  tunnel  would  be  located  just  off  School  Street  in 
Quincy,  adjacent  to  the  "Red  Line"  of  the  Massachusetts  Bay  Transportation 
Authority  (MBTA).  The  inlet  structure,  as  planned,  would  be  about  40  feet  x  50 
feet  in  size  and  designed  to  receive  flows  from  Town  Brook  and  from  proposed 
relief  drainage  conduits  in  the  vicinity.  One  private  and  one  public  ownership 
would  be  affected  by  construction  of  the  inlet  structure.  All  three  alternative 
alignments  for  the  tunnel  would  be  constructed  beneath  city  streets  and  several 
private  ownerships.  Where  the  tunnel  passes  under  private  ownerships, 
permanent  easement  interests  would  be  acquired.  The  selected  tunnel 
alignment  would  extend  from  the  inlet  in  a  northeasterly  direction  and 
terminate  at  one  of  the  three  outlet  locations.  Description  of  ^  h  alignment 
and  discharge  location  follows: 
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Alternative  Tunnel  Plan  1  -Under  this  plan  the  tunnel  would  pass  beneath 
35  private  ownerships,  terminating  at  an  outlet  structure  on  city-owned  lands 
about  1,700  feet  from  Town  River  Bay.  From  the  outlet  structure  the  surface 
flow  would  enter  Town  River.  The  proposed  plan  would  require  larger  culverts 
beneath  the  supermarket  parking  lot  and  the  Southern  Artery.  The  north  bank 
of  the  existing  Town  River  channel,  downstream  of  the  Southern  Artery,  would 
have  to  be  excavated  to  a  minimum  ^iO-foot  width  for  a  distance  of  about  500 
feet.  Purchase  of  the  privately  owned  marshland  in  the  outlet  area  is  planned 
t.  p  ohibit  any  future  development  of  this  water  storage  area. 

Two  options  were  considered  for  dealing  with  the  supermarket.  The  first 
was  to  take  a  construction  easement  and  make  provisions  to  minimize  the 
impact  on  business  during  construction.  This  appeared  to  be  the  most 
desirable.  The  second  approach  was  to  make  the  assumption  that  the 
construction  would  cause  significant  impact  on  the  store's  business  and  the 
property  should  be  purchased  and  the  business  relocated. 

Alternative  Tunnel  Plan  2  -  Alternative  Tunnel  Plan  2  is  almost  identical 
to  Plan  I  except  the  tunnel  alignment  would  vary  slightly  and  the  outlet  would 
surface  800  feet  farther  upstream  of  Town  Brook  Bay. 

The  acquisition  and  construction  for  this  plan  would  be  the  same  as  Plan  1 
except  for  the  additional  800  feet  of  channel  improvement.  The  tunnel  would 
pass  beneath  31  private  ownerships  where  permanent  subsurface  easements 
would  be  required. 

Alternative  Tunnel  Plan  3  -  Alternative  Tunnel  Plan  3  has  a  different 
tunnel  alignment  that  would  locate'  the  outlet  on  city  of  Quincy's  property 
adjacent  to  Town  River  Bay.  This  plan  would  not  require  any  of  the  acquisition 
and  construction  proposed  in  Plans  1  and  2  for  Town  River,  which  serves  as  the 
outlet  channel  for  those  plcins.  It  is  estimated  that  the  tunnel  would  pass 
beneath  26  private  ownerships  where  permanent  sursurface  easements  would  be 
required. 

RIUHTS  TO  BE  ACQUIRED 

Local  interests  are  required  to  provide  all  lands,  easements  and  rights-of- 
way  necessary  for  project  construction. 

Permanent  Subsurface  Easements 


Permanent  sursurface  easements  acquired  would  affect  a  total  of 
approximately  26  to  35  private  ownerships,  depending  on  which  tunnel  plan  is 
selected.  A  nominal  value  in  the  amount  of  $100  per  ownership  is  estimated  to 
be  a  fair  and  reasonable  cost  for  the  easement  interest.  Preliminary 
investigations  indicate  that  after  the  imposition  of  the  easement  interest,  the 
highest  and  best  use  of  all  the  properties  affected  by  this  proposed  acquisition 
program  will  not  be  materially  affected.  However,  it  is  historically  known  that 
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the  mere  knowledge  and  existence  of  the  imposition  infers  a  restrictive 
aspect.  The  costs  for  the  easement  rights  are  predicated  on  the  assumption 
that  construction  methods  will  not  be  of  the  blasting  magnitude  that  would 
adversely  affect  surface  or  near-surface  inground  improvements.  If  it  is 
determined  and  found  that  selected  methods  of  construction  would  cause 
damage  to  surface  or  near-surface  inground  improvements,  then  the  estimated 
nominal  value  for  the  easement  right  would  not  remain  valid  and  a  new  indepth 
real  estate  study  of  the  proposed  taking  area  would  be  required. 

Ownerships  Affected  -  Subsurface  Tunnel 


The  estimated  ownerships  affected  are: 

Plan  1  35  Private  plus  City  of  Quincy 

Plan  2  31  Private  plus  City  of  Quincy 

Plan  3  26  Private  plus  City  of  Quincy 

Temporary  Easements 

Temporary  construction  easements  will  be  necessary  at  the  inlet  location 
and  at  the  outlet  area  unless  it  is  located  on  city  property. 

The  cost  for  temporary  construction  easements  is  estimated  to  be  about 
15  percent  of  the  estimated  market  value  of  the  land  per  year.  This  amount  is 
predicated  on  an  amount  equal  to  the  estimated  fair  return  an  investor  might 
expect  on  invested  capital.  For  purposes  of  this  report,  it  is  estimated  that  the 
construction  easements  will  be  required  for  2  years. 

APPROACH  TO  VALUE 

The  estimated  fair  market  value  of  the  real  estate  required  for  project 
purposes  is  based  upon  a  study  of  comparable  sales  in  the  vicinity,  discussions 
with  people  knowledgeable  in  the  local  real  etate  market,  the  appraiser's 
general  knowledge  of  values  in  the  area,  and  experience  of  this  office  in  similar 
projects. 

Zoning  -  The  lands  affected  by  the  project  are  zoned  commercial, 
industrial  and  residential. 

Highest  and  Best  Use  -  The  highest  and  best  use  of  the  affected  private 
lands  is  considered  to  be  the  present  use. 

Evaluation  -  The  value  of  the  lands  and  improvements  within  the  project 
area  have  been  estimated  by  use  of  the  market  data  or  sales  comparison 
approach.  This  approach  to  value  involves  a  comparison  between  the  subject 
properties  and  recent  sales  transactions  of  properties  that  compare  favorably 
and  are  located  in  the  vicinity  of  the  project  area. 
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A  search  was  conducted  in  the  general  area  to  obtain  market  data.  Local 
officials,  real  estate  brokers  and  appraisers,  and  other  knowledgeable  persons 
were  interviewed  to  obtain  data  and  value  estimates. 

In  conclusion,  consideration  was  given  to  all  items  which  might  have  an 
influence  on  the  final  est  mate  of  real  estate  costs. 

ACQUISITION  COSTS 

Acquisition  costs  will  include  mapping  and  surveys,  legal  description,  title 
evidence,  appraisals,  negotiations,  and  closing  and  administrative  costs  for 
r^ssible  condemnations.  The  acquisition  costs  are  based  upon  this  office's 
experience  in  similar  civil  works  projects  in  this  general  area  and  are  estimated 
at  $3,000  per  ownership. 

Relocation  Assistance  Costs 

Public  Law  9i-646,  Uniform  Relocations  Assistance  Act  of  1970,  provides 
for  equitable  treatment  of  persons  displaced  from  their  homes,  businesses,  or 
farms  by  a  Federally  assisted  program.  In  accordance  with  this  law,  a  sum  of 
$200  per  ownership  for  those  owners  above  the  tunnel  channel  is  estimated  to 
cover  possible  reimbursable  expenses  incidental  to  the  transfer  of  real  estate 
interests  that  may  be  incurred  by  the  private  ownerships  in  this  acquisition 
program.  In  the  absence  a  detailed  study  of  the  supermarket  business,  for 
the  relocation  op+io^.  a  co -t  of  $50,000  is  assigned  for  planning  purposes. 

Protection  and  Enhancement  of  Cultural  Environment 

There  are  no  known  structures  of  historic  significance  that  would  be 
affected  by  the  proposed  modifications. 

Government-Owned  Facilities 

Section  III  of  the  Act  of  Congress,  (PL  85-500),  approved  3  July  1958, 
authorized  the  protection,  realteration,  reconstruction,  relocation  or 
replacement  of  municipally  owned  facilities.  There  are  no  Government-owned 
facilities  in  the  project  area  that  would  be  adversely  affected  by  the  project. 

Tax  Loss 

Under  Alternative  Plans  1  and  2  -  If  the  supermarket  property  were  to  be 
acquired,  the  city  of  Quincy  would  incur  a  tax  loss  for  a  one  year  period  in  the 
estimated  amount  of  $60,000.  It  is  assumed  that  the  supermarket  property 
would  revert  to  the  private  sector  after  completion  of  construction. 

Severance  Damages 

Severance  damages  usually  occur  when  partial  takings  are  acquired,  which 
restricts  the  remaining  portion  from  full  economic  development.  The 
severance  damages  are  measured  and  estimated  on  the  basis  of  "before"  and 
"after"  appraisal  methods  and  reflect  actual  value  loss  incurred  to  the 


remainder  as  a  result  of  partial  acquisition.  This  preliminary  investigation 
indicates  there  will  be  no  severance  damages  to  the  properties  involved  in  the 
project. 

Contingencies 

A  contingency  allowance  of  20  percent  is  considered  to  be  reasonably 
adequate  for  possible  appreciation  of  property  values  from  the  time  of  this 
estimate  to  acquisition  date,  for  possible  minor  property  line  adjustment  or  for 
additional  hidden  ownerships  which  may  be  developed  by  refinement  of  taking 
lines,  for  adverse  condemnation  awards  and  to  allow  for  practical  and  realistic 
negotiations. 

Water  Rights 

The  lands  that  would  be  acquired  by  permanent  easement  will  not  affect 
any  riparian  interests  which  the  grantors  may  have  in  their  properties  and  they 
will  continue  to  enjoy  access  to  the  water  and  any  other  uses  that  will  not 
interfere  with  the  terms  of  the  easements. 

Real  Estate  Costs 


The  following  is  a  summary  of  the  estimated  real  estate  costs  based  upon 
a  preliminary  plan  furnished  this  office  on  12  March  1980,  entitled  "Quincy 
Coastal  Studies  -  Town  Brook,  Quincy,  Massachusetts." 
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Plan  I  (No  relocations) 


Land,  3.55  Acres  in  Fee 

Permanent  Easement 

35  Private  Ownerships 

Tempera,  y  Easement 
'nlet  0.33  Acre 

Contingency  (20%  of  $52,000) 


Relocation  Assistance  Costs 
35  Private  Ownerships 

Acquisition  Costs 

35  Private  Ownerships 

Total  Estimated  Real  Estate  Costs 


Plan  1  (With  relocation) 

Land,  5.64  Acres  in  Fee 

Improvements 

Permanent  Easement 

35  Private  Ownerships 

Temporary  Easement 
Inlet  0.33  Acre 

Severance  Damage 

Contingency  (20%  of  1,027,000) 


Relocation  Assistance  Costs 
35  Private  Ownerships 
1  Supermarket 

Acquisition  Costs 

35  Private  Ownerships 

Total  Estimated  Real  Estate  Costs 


$23,000 

28,500 

500 

10,400 

$  62,400 

7,000 

105,000 
$174,400 
Call  $175,000 

$273,000 

750,000 

3,500 

500 

0 

205,400 

$1,232,400 

7,000 

50,000 

105,000 
$1,394,400 
Call  $1,400,000 
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Plan  2 


Land,  5.64  Acres  in  Fee 

Improvements 

Permcinent  Easement 

31  Private  Ownerships 

Temporary  Easement 
Inlet  0.33  Acre 

Severance  Damage 

Contingency  (20%  of  1,026,600) 


Relocation  Assistance  Costs 
31  Private  Ownerships 
1  Supermarket 

Acquisition  Costs 

31  Private  Ownerships 

Total  Estimated  Real  Estate  Costs 


Plan  3 


Land 

Inlet  0.41  Acre  in  Fee 
Outlet  -  City  Property 

Permanent  Easement 
26  Ownerships 

Temporary  Easement 
IrJet  0.33  Acre 

Severance  Damage 

Contingency  (20%  of  21,100) 


$273,000 

750,000 

3,100 

500 

0 

205,320 

$1,231,920 

6,200 

50,000 

93,000 
$1,381,120 
Call  $1,380,000 

$18,000 

0 

2,600 

500 

0 

4,220 

$25,320 


Relocation  Assistance  Costs 
26  Ownerships 

Acquisition  Costs 
26  Ownerships 

Total  Estimated  Real  Estate  Custs 


5,200 

78,000 

$108,520 

$109,000 
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